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Underground Factories 


For once in a way, Dame Rumour is correct 
and there do exist in Great Britain a number 
of underground factories. There may be under- 
ground foundries, but this we doubt, not be- 
cause of the heat produced, but on account of 
the very large amount of materials handling to 
be associated with the making of castings. 
Thus the underground factories are mainly con- 
cerned with the finishing processes, which 
include heat-treatment and plating. The ideal 
location for an underground factory is a dis- 
used quarry, where entrance can be had either 
by sloping adits or by lifts, depending on 
depth. One very large installation which we 
have inspected is served by a number of pairs 
of lifts, each with a capacity for 50 per- 
sons; these services are reinforced by escala- 
tors and a shaft for the handling of heavy 
machinery. This shaft is served by a pair of 
20-ton overhead travelling cranes, each of which 
also spans at opposite sides the bodies of 
backed-in lorries. Below ground, machines are 
man-handled into position. The lighting is 
carried out by fluorescent tubes, and is the 
nearest approach to daylight that we have ever 
seen, whilst the atmosphere is much better than 
most blacked-out shops, in fact it is nothing 
short of perfect. Whilst a smaller underground 
factory we have also visited is installing a 
solarium, to our mind this is a refinement which 
is not necessary. The larger factory is 
extremely large, and demands a number of 
housing estates. Each of these is arranged to 
take care of roughly 1,000 operatives, and is 
virtually a self-contained unit. Sleeping quarters 
of a simple, yet entirely adequate type, are 
provided for both sexes, there being a heavy 
proportion of girl labour used. There is a 
canteen, cinema, rest room, clinic, games room, 
and sports field. Near to a shopping centre, 
there are the married peoples’ quarters. Here 
neat little bungalows have been built on the 
unit system to give either two or three bed- 
rooms, sitting room, kitchenette and bath room. 
The amenities of the factories are augmented by 
a large centrally located cinema, churches, 
banks, and so forth. The appearance of the 


actual factory is obviously unusual, as it consists 
mainly of long narrow shops, with a slightly 
sloping concreted floor. The machines are set 
level on either side, though in some shops there 
are lines of machines at right ungles to the 
central gangway. Internal transport is effected 
by mechanically-propelled trucks supplemented 
by monorail. One of the most difficult prob- 
lems which has been solved is that of lavatory 
accommodation. However, by the use of 
sewage pumps, commendably satisfactory con- 
ditions are in being. They compare more than 
favourably with the majority of surface plants. 

It is difficult to estimate the economics of such 
plants, and for the largest factories it is 
patently beyond our vision, but for a smaller one 
employing a few hundred operatives, the pro- 
position seems a sound one. The construction 
has taken no longer than would be required 
for a surface plant. Lighting costs are heavier, 
but in these days of black-out conditions and a 
night shift, they do not appear to be excessive. 
Then there is the additional cost of ventilation, 
but there is to counter-balance some of that 
cost. the increase of output due to equable tem- 
perature conditions. As only smallish com- 
ponents, mainly for the Ministry of Aircraft Pro- 
duction, are manufactured, there are no ‘serious 
handling problems. Supervision does not seem 
to incur any special difficulties, as there seem 
to be convenient side galleries for stores, in- 
spection departments, jig and tool rooms. It is 
usual, of course, to instal the heat-treatment 
plant by the ventilation out-take. In_ this 
smaller factory the galleries were roofed in, 
which enables the inspection and repair of the 
electric circuits to be readily and economically 
effected. Naturally great care is taken to ensure 
a continuous supply of electric power, and it is 
usual to instal a stand-by plant, a feature 
quite often encountered in surface plants. 
Because the shops are long and thin, tidiness is 
an essential, and one which makes for efficient 
production. The cost of the depreciation of 
the buildings is zero, whilst upkeep must be at 
a particularly low level. What happens about 
ground rent and local taxation we are u.able 
even to guess! So far as the smaller factory 
we visited, bearing in mind that the manage- 
ment is a particularly enlightened one, we shall 
be surprised if it does not continue to operate 
after the war on a proper economic basis. The 
magnitude of the larger one prevents our making 
a worthwhile hazard. 
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A Peep Into a X/Xth 
Century Foundry 


By T. R. Harris. 


Very little is known of many of the pioneer 
foundries of the Industrial Revolution other 
than that related by oral tradition. Especially 
is this true of those firms which with changing 
times have ceased to function, and thus many 
of the documents relating to their activities are 
either lost or destroyed. It is therefore interest- 
ing to a student of engineering and foundry 
history to come across references to such works 
in the general literature of the country. A 
typical example which gives a peep into a once 
famous foundry is from Thomas Carlyle’s “ Life 
of John Sterling.” In this book the author 
quotes freely from the diary of his subject. The 
particular reference of interest is dated Feb- 
ruary 13, 1840: “To some ironworks the other 
day; where I saw half the beam of a great 
steam engine, a piece of iron forty feet long 
and seven broad, cast in about five minutes. 
It was a very striking spectacle.” Another of 
the persons visiting this foundry and watching 
these operations also recorded the event. This, 
too, has been published, and in “ Memories of 
Old Friends,” by Caroline Fox, there appears: 
“ February 13, 1840. To Perran foundry under 
Aunt Charles’s guidance; met there Derwent 
Coleridge, and Barclay brought John Sterling 
to see them cast fourteen tons of iron for a beam 
of a_ steam-engine. This was indeed a 
magnificent spectacle, and induced sundry 
allusions to Vulcan’s forge and other classical 
subjects. The absolute agony of excitement dis- 
played by R. Cloke, the foreman, was quite 
beautiful. John Sterling admired his energetic 
countenance amazingly, and thought it quite the 
type of the characteristic Cornish physiognomy, 
which he considers Celtic. This beam was the 
largest they had ever cast, and its fame had 
attracted almost the whole population of Perran, 
who looked highly picturesque by the light of 
the liquid iron.” Another peep into this foundry 
at about the same period is given in the Report 
of the Childrens’ Employment Commission, 
1842, and affords an interesting picture of the 
conditions of labour in those days. The 
number of persons employed was 110, of whom 
two were under 13 years of age and nine 
between 13 and 18. One witness examined 
stated that the hours of work were from 6 a.m. 
to 6 p.m., with an hour and half allowed for 
meals. This foundry was established late in the 
XVIIIth Century to cater for the needs of the 
Gwenap Mines by the Foxes of Falmouth to- 
gether with Peter Price. An interesting note on 
the latter is found in the Boulton and Watt 
letter, dated August 4, 1781: “There is,” says 
the writer, “one Peter Price a Quaker in this 
County (Cornwall) that was once foreman of 
the boring mill at Carron and afterwards agent 
for the Dale or Kely Company at London—a 
man of character and a great deal of knowledge 
in the foundry way...and intends to marry a 
Falmouth Quakeress and settle here.” This 
Peter Price was not only associated with the 
Perran Foundry but also the Reath Abbey Iron 
Works in South Wales. 





*O.P.M. Contract News ” 


“O.P.M. Contract News "—a fourteen page, illus- 
trated bulletin issued by the American counterpart 
of the Ministry of Supply-—is being distributed 
weekly to 10,000 manufacturers, chambers of 
commerce, trade associations, and other interested 
agencies and individuals. Its purpose is to speed 
war production, to stimulate sub-contracting, and 
to bring manufacturers, particularly small ones, 
into the production picture through prime con- 
tractors. It will carry only bid opportunities which 
give those receiving the weekly at least five days 
to make up their estimates and mail them to the 
proper agency. A display room of parts required 
has also been organised in New York. 
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Some Jobbing Foundry 
Experiences—XXXIV 


By “TRAMP” 


Difficulty is sometimes experienced in jobbing 
shops to get particular castings to run up sharp 
and sound. This may be owing either to the 
temperature of the metal or the speed of pour- 
ing, or both. Some castings are rather prone 
to this defect, and hot metal and quick pouring 
is not always the solution to the problem. In 
these cases the castings can only be successfully 
run by pouring on the “bank” and inclining 
the mould away from the runner. The degree 
of slope required varies with particular jobs, 
and some thin brass jobs similar to Fig. 1 are 
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SECTION ON X.X. 


inclined as much as 45 degrees to ensure the 
fingers A, A being run. The runner in this case 
would be cut into the back as at B, B. Plough 
shares are another type of casting which are very 
thin for their surface area, and if poured on the 
flat are invariably short run, especially as the 
underside of the mould is made in a chill. To 
run these castings successfully it is necessary to 
construct the chill so that the tip oi the casting 
is inclined away from the runner. These cast- 
ings are produced by ramming a number of 
sand tops on the chill, casting one, turning it 
out, and placing another top in position, and 
so on until the number of tops have been used. 








The Institute’s Essay Competition 


Members of the Institute of British Foundry- 
men are reminded that their entries to the 
recently announced essay competition should be 
sent to reach the Assistant Secretary of the 
Institute, St. John Street Chambers, Deansgate, 
Manchester, 3, on or before March 31, 1942. 
Entries from overseas should be received not 
later than April 30, 1942. The subject of the 
essay is “ The Future of the Foundry Industry 
in Great Britain,” and conditions governing the 
competition were circulated to all members in 
November last. 














True Specific Heat of Pure Iron and Fe-C Alloys 
Esser and BAERLECKEN, in the “ Archiv fiir das 
Eisenhiittenwesen,” describe two methods for 
measuring the true specific heat of metals. In the 
first method, a spiral sample is heated to the re- 
quired temperature in a resistance furnace and 
then further energy is supplied over a stated period 
by direct current, causing the temperature to be 
raised by a certain amount. The temperature rise 
is determined graphically. In the second method, 
the sample is cylindrical and is heated internally 
by a tungsten coil, the temperature rise being 
again given by a graphical plot. Both methods 
were used to measure the true specific heat of 
electrolytic iron and various Fe-C alloys with 0.08 
to 4.1 per cent. C as well as the thermal capacity 
for temperatures up to 1,100 deg. The higher-C 
alloys were pure carbidic, except for two con- 
taining graphite. The true specific heat increases 


in proportion as the C content is raised. There is 
a straight line relationship between thermal capa- 
city and C content for temperatures up to 500 deg. 
The A, heat of transformation of electrolytic iron 
was found to be 3.93 cal. per grm. 
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Random Shots 


How frequently is the question raised as , 
what will be done with air-raid shelters 
the war. The solution of the problem seep 
to suggest itself by the decision of a lo 
council to allow Boy Scouts to practise the buy 
therein. “Three days confined to shelter 
seems an appropriate penalty for perso, 
convicted of habitually turning on the wirelg 
too loudly. A few shelters in each district mighj 
also be let off as practice-rooms for budding 
child musicians still in the five-finger exerci 
stage, and shrill sopranos who feel the urge ty 
run up and down the scales a few dozen tims 
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The pre-war practice of “ nipping over to th The ¢ 
Continent” is, apparently, a habit too deep) ho sai 
ingrained in the English mode of life to be Smith t 
upset by a mere war. The quick and enter. 
prising little episode of the British paratroop, =, 
who paid such a surprise visit to the Frenap "™ "d 
coast last week-end, served as a reminder of pol get 
many a pleasant week-end spent, in former = oF 
times, chiefly by Londoners, in the many cham. = 
ing little spots dotted about the coast line in pe 
the vicinity of Le Havre. Bruneval, however, = il 
which was the scene of the British raid, is; fuel 0 
name not nearly so familiar to week-enders a — 
Etretat, a delightful little coin situated a fer I° 
kilometres higher up the coast; nor yet » po ays 
reminiscent of fortunes lost and won ap “38 . 
Deauville, which lies about the same distance to 
the south of Le Havre as Bruneval is to th MR. 
north. It was a strange coincidence that many stressed 
fish shops last Saturday morning were display. coal fc 
ing some very fine lobsters. Perhaps the boys Lewis | 
of the Navy did a bit of fishin’ whilst waiting tof the pla 
pick up the troops, remembering the days when 2 preli 
they enjoyed some delicious dish of homari soon 
Americain or langouste a la créme or coquilleyg pointed 
St. Jacques at Trouville or St. Valerie-en-Caux§ iifficul 
, ‘ thus en 
By thi 
In these days when nearly every comestible is being | 
rationed except bread, cakes and perishable 10 per 
vegetables, it is strange to ponder on the faci 24 lit 
that these are the very articles of food which ‘andlit 
are used as synonyms of derision! No doubijp ‘terme 
since the influence of Hollywood on English 4 
phraseology has become so marked, sucip ‘Me pr 
fashions are dying out, and it is just as well tha? drie 
they should; for anything that can be boughip "ve t 
without a coupon deserves to be treated with °*ns! 
respect. To call anyone a “cake” was ong Would 
a popular term for the sort of person probably Yétse¢ 
known as “dopey” to-day. It is still ung ™#mte 
complimentary to call a delightfully aubum-§ i 4 
haired flapper “carrots,” and a man with caul-§ "S ad 
flower ears cannot even pretend to be gooip “% to 
looking any more than a cauliflower-topped ste¢! down 
ingot can hope to evade the scathing comment was 0 
of the mill manager. — 
MR. 
* * * given 
It is not so with fruit, however. How often eo 
has a youth taken his first girl to the pictures po 
and thought of her as a peach? How man} a 
be-muslined and be-ribboned toddlers are tht m= 
very apple of their grandfather’s eye?:; while 4 per d 
plum signifies the very choicest in any sphert fired ; 
of comparison. coal-f 
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It seems incredible that only a few years 420F for 
the Editor was recommending the use of cleat. town’ 
new pieces of paper to insert in the runners © & fyey 
moulds, rather than old newsprint, so as to im- , 
press the idea of “cleanliness ” upon the mind 
of the moulders. Now he suggests that teap0! a 
ladles and the like are called for. After all. © 4pe 
the very cleanest of all castings—sand-cast pisto" that 
rings—largely rely on this system. fat 
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had to be rigidly adhered to. The range of 
calorific value of all undertakings in Great 
Britain was from 400 to 600 B.Th.U. per cub. 
ft., a good average being 500. He was rather 
surprised at Mr. Jennings’ second question, for 
he, himself, attributed any erosion difficulties to 
the entrained dust from the producer fuel 


Fuels and Furnaces for the Heat- 
Treatment of Steel Castings 
DISCUSSION BY EAST MIDLANDS BRANCH 





rather than to the ash from the tar. In any 
ters : case, owing to the generally low velocity of the 
T80 When Mr. F. Smith presented the Paper ongas quoted at 500 to 550 B.Th.U. per cub. ft. gases in a producer-gas-fired furnace, he would 


“Fuels and Furnaces for the Heat-Treatment of 
Steel Castings,” of which he is joint author 
with Mr. T. R. Walker, M.A., at the December 
meeting of the East Midlands Branch of the 
Institute of British Foundrymen, an exceedingly 
interesting discussion took place. The meeting, 
which was held at Derby, was presided over 
by Mr. H. J. Beck. 


appeared to be rather high for standard prac- 
tice. Dealing with the section devoted to raw 
producer gas, he realised that if the fine par- 
ticles of tar were allowed to enter the combus- 
tion chamber, the calorific value of the fuel 
would obviously be raised, but could the author 
enlighten him as to the effect of the ash so 
formed corroding the furnace refractory in- 


not be too hasty in blaming dust erosion for the 
spalling of refractories and would consider ‘it 
best to first decide if the most suitable refrac- 
tories were being used. 


Swelling Coals 


Regarding the question on swelling coals, he 
stated that coals having a swelling number 





‘treatment of malleable castings within boxes 


terior, and whether this had any effect in spalling 
these refractories? 

The authors had remarked that to obtain the 
best results on these producers, the size of coal 
must be between fairly definite limits, and the 
coal must not swell too much on heating. Mr. 
Jennings remarked that in wartime the choice 
of coals for gas-making was very limited and 
that firms using coal for gas-making purposes 
were obliged to use the type of coal allocated 
to them. It was, therefore, difficult to obtain 
coal with a constant swelling number. 


Disadvantages of Liquid Fuel 

In connection with liquid fuels, Mr. Jennings 
was surprised that, having regard to all dis- 
advantages, combined with the present high cost, 
any firm would be prepared to instal new oil- 
fired plant. Having had a certain amount of 
experience with creosote B pitch in open- 
hearth melting furnaces, the point which struck 
him was the large amount of “ fly” ash which 
was present, and which made a filthy mess of 
the shop. In considering the cost of this fuel, 
it was necessary to bear in mind that some heat- 
ing means, such as steam chasers, are necessary 
to keep the fuel fluid in the pipes, especially in 
large installations, and that the cost of this 
steam was no small matter. A further dis- 
advantage with oil fuel which the authors had 


Use of Pulverised Fuel 
The discussion was opened by Mr. LEwis, 
who said that he could not agree with Mr. 
Smith that the drying of coal for pulverising 
was expensive if handled properly. In the heat- 


he used pulverised fuel extensively, both from 
unit systems and central bin and feeder sys- 
tems without expensive drying. Mr. Smith did 
not consider pulverised fuel the cheapest 
method of firing his furnaces. Did he use 
fuel oil and town’s gas because he found it 
the most effective method of doing his particu- 
lar job? Mr. Smith advocated preheating his 
air. Did he think this is an advantage when 
using town’s gas? 
High Maintenance Costs 

Mr. SMITH, replying, said that he had not 
stressed the expense attached to the drying of 
coal for pulverising quite so much as Mr. 
Lewis had indicated. For some reason or other 
the plant referred to had been installed without 
a preliminary raw coal drier and they very 
soon ran into trouble on this account. As 
pointed out in the Paper they had overcome the 
difficulty by installing a preliminary crusher, 
thus enabling larger coal to be fed to the plant. 
By this means the amount of surface water 
being fed into the plant was reduced by over 


greater than 3 (B.S. Crucible Swelling Test) 
created a great amount of trouble in static gas 
producers, but coals up to swelling number 5 
could be handled in modern gas machines, but 
it was always better to mix with them a weaker 
swelling coal. The problem was not caused by 
the absence of weakly swelling coals, but rather 
by the enforced use of coals which normally 
would be ruled out on account of high ash, 
sulphur, etc., or low fusion point of the ash. 
The installation of oil-fired equipment in some 
localities was a necessity for many gas under- 
takings were now working to capacity. In the 
case mentioned the object was to provide means 
for switching over to an alternative fuel in ‘the 
event of gas supply being interrupted because of 
enemy action. 
“ Fly ” Ash 

Referring to troubles due to “fly” ash in 
liquid fuels, he must assume that the furnaces 
could not have been fitted with a waste gas flue 
for such troubles to occur, even so one would 
not expect too much dirt. The ash content of 
a sample of creosote B pitch recently tested in 
the authors’ laboratory was only 0.089 per cent. 
Mr. Jennings was, of course, quite correct in 
his statement about pre-heating the oil. 

It appeared to him that the point about fan 
maintenance, etc., had been rather over-stated, 


70 per cent. The cost of the crusher was £200 not mentioned was that the fuel had to be : 
= and little or no alteration to the existing coal atomised by means of high-pressure air on a na z of —— pb Bap Br yd» be — 
vhicip bandling equipment had been necessary; fur- Special burner, and this required the provision iranian in his remarks on electrically-heated 
‘outs thermore, the plant had never been shut down Of fans with the consequent maintenance and Bs y 
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risk of breakdowns. 

In passing, when Mr. Smith mentioned electric 
heat-treatment furnaces, he made a point that, 
as the furnace chamber could be kept closed, 
any type of atmosphere could be used as de- 
sired. Mr. Jennings queried this point, and 
doubted whether any electric furnace could give 
any atmosphere control whatsoever without the 
provision of certain purge gases. 


Stand-by Producers 


With regard to the stand-by type of producer 
illustrated, it was queried whether, in view of 
the extremely fine tempering temperatures which 
have to be maintained to-day in order that the 
desired physical specifications may be obtained, 
from modern alloy steels, whether standby pro- 
ducers could be operated satisfactorily. With 
some of these steels it was essential to temper 
with + or —5 deg. C., and with the varying 
fuel input of the furnaces, they would need 
constant correction and control. Mr. Smith had 
admitted that these producers were intermittent 
in operation, and it was Mr. Jennings’ experi- 
ence that the calorific value of the gas being 
supplied from such producer varied with the 
length of time which the producer had been 
working, since it was last clinkered and charged. 
It was possible to maintain a constant pressure 
at the furnace, but if the calorific value was 
variable, it would not be possible to incorporate 
automatic controls as far as he was aware. 


Overcoming Spalling 
Replying, Mr. Smituw said that, as Mr. 
Jennings was no doubt well aware, cach gas 
undertaking fixed its own calorific value, which 


to enable the extension to be carried out. If 
the problem had been overcome by installing 
a drier then the initial cost of the drier would 
have been several thousand pounds and fairly 
extensive alterations to the coal handling plant 
would have been necessary. Firing by pul- 
verised fuel was undoubtedly cheap, but when 
maintenance expenses to furnaces were taken 
into account over a long period then many of 
its advantages disappeared. He preferred to 
use town’s gas for heating for the reasons set 
down in the Paper, and that preheating the air 
Was naturally advocated in the interests of fuel 
economy. 
Mr. K. Docxsey said that Mr. Smith had 
given a very good description of the various 
fuels and furnaces for the heat-treatment of 
Steel castings. He would like to know the 
comparative cost of town’s gas, producer gas, 
pulverised fuel and liquid fuel when operating 
an annealing furnace, say, from 8 to 10 hrs. 
per day? He had operated oil-fired and coal- 
fired annealing furnaces with success and found 
coal-fired furnaces to be cheaper in fuel costs. 
Mr. SmiTH replied that he had no actual 
figures available but the order of heating costs 
for the fuels mentioned would probably be 
‘own’s gas, liquid fuel, producer gas, pulverised 
fuel, the latter two fuels being the cheapest. 
Effect of Ash on Refractories 

Mr. JENNINGS (visitor) remarked that the 
Paper covered an extremely wide subject, and 
that the authors were to be congratulated on 
making it so comprehensive. He commented 
that the figure for the calorific value of town’s 


furnaces had stated exactly what the authors 
had in mind when he referred to purge gases. 
The advantage, of course, lay in the fact that 
such gases could be constantly recirculated and 
were not subject to changes in composition due 
to dilution by the heating medium. 

In reply to the question on stand-by prot 
ducers, the furnace temperature could be very 
easily controlled by simply increasing or de- 
creasing the air-blast pressure as required. This 
also covered the point about fluctuating heating 
value. Since the producers were only intended 
as stand-by it would not seem necessary to 
design automatic control, but speaking off-hand 
he thought that it would not be impossible to 
have the air valve worked in conjunction with 
the furnace temperature. 


Fire Hazards from Pulverised Fuel 


Mr. S. Spray said he would like to know the 
maximum swelling number advised for static 
producer coals. Was the risk of spontaneous 
combustion of pulverised fuel much less with 
anthracite than with bituminous coal? If so, 
would the danger point still be a bin tempera- 
ture of 150 deg. F., as indicated by Mr. ith 
in his remarks? 

Mr. SmiTH replied that his experience indi- 
cated that if one used a coal of swelling 
number 4 then trouble was likely to occur; 
if. the swelling number could be kept down. to 
2, so much the better; if it got as high as 5 then 
the furnaces were almost certain to be short of 
gas, unless, of course, the producer plant .was 
working under capacity. If swelling coals must 
be used then it was imperative to persuade. the 


E 


148 


Fuels and Furnaces 





gas operators to feed little and often, in other 
words to try and approach automatic feeding 
conditions. 

The risk of spontaneous combustion with 
anthracite was quite remote in comparison with 
ordinary bituminous coals, but if fire equip- 
ment, on the lines indicated, was installed the 
“danger” temperature could still be taken as 
150 deg. F. 

Mr. Goopwin said from the Paper and dis- 
cussion it was apparent that Mr. Smith had a 
definite leaning for producer gas or town’s gas, 
yet the Paper said that coal was the most im- 
portant industrial fuel. Coming to pulverised 
fuel he noted that the authors stressed the dust 
problem in relation to dirty shops and fire 
hazards; surely, when one put in a pulverised 
fuel plant that was the first thing attended to. 
The authors stated that the use of recuperators 
or regenerators was not practicable when pul- 
verised fuel was being burned. He would like 
to know why? 


The Dust Problem 


Mr. SMITH replied that coal was certainly 
the most important fuel, but the present dis- 
cussion was related to the problem of using 
the available heat units in the most economical 
and efficient manner; in other words, to decide 
whether the coal was best burned directly or 
in two stages. Referring to dust problems, one 
could make any preparations one liked, but the 
dust problem would invariably arise either from 
the pulverising plant itself or from the furnaces. 

ir statement regarding heat recovery was 
not intended to convey the impression that heat 
recovery was impossible with pulverised fuel. 
It certainly was not, but it was not practicable 
to apply it on quite the same scientific basis as 
was possible with gaseous fuels. If he could 
be accused of having a definite leaning towards 
gaseous firing he thought that sufficient reasons 
had been stated in the Paper to justify that 
leaning. 

Mr. PouiarD said he would like to ask 
him to express to Mr. Walker their thanks and 
appreciation for his share in the preparation 
of the Paper. In the published Paper there was 
an illustration of a town’s gas-fired furnace 
with a pier hearth. He would like Mr. Smith 
to tell him whether with town’s gas furnaces it 
was definitely necessary and essential for the 
furnace to have a pier hearth as the one in the 
illustration. 

Mr. SMITH replied that it was definitely not 
necessary to have a pier hearth with town’s gas 
furnaces, 


Vote of Thanks 


Mr. ROXBURGH said some might not be able to 
appreciate to the full the technicalities of this 
Paper, but a survey, such as was contained in 
this Paper, was extremely useful at any time and 
particularly so during this wartime period. The 
authors had referred to what they term 
** intelligent anticipation,” which of course was a 
quality possessed by any good management, and 
undoubtedly during this war executives have 
realised that certain materials would become 
unavailable and naturally it was much better 
to become aware of such a possibility before- 
hand, and meantime explore the possibilities of 
substitute materials than to lack “ intelligent 
anticipation,” and suffer in consequence. This 
question to which the authors have given pro- 
minence should be a useful reminder. Mr. 
Smith ‘has dealt adequately with the Paper and 
the discussion, and he (the speaker) had there- 
fore very great pleasure in proposing that a 
hearty vote of thanks be accorded to the joint 
authors of the Paper. 

The motion was seconded by Mr. Goodwin 
and. a suitable reply by Mr. Smith ended the 


meeting. 
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Stress-Strain Diagram of 


Malleable Cast Iron* 
By H. A. ScHwartTz and C. H. JunNGE. 


The form of the stress-strain curve for mal- 
leable cast iron has been rather frequently in- 
vestigated. Thomas Gray, working at Rose 
Polytechnic about 35 years ago on test speci- 
mens of rectangular cross-section, 4 by 1 in., 
using the automatic stress-strain recorder of his 
own design, later manufactured by Riehle 
(Riehle-Giray), found a smooth curve. Robert 
McCormick, working at Rose Polytechnic some 
15 years ago using the then standard A.S.T.M. 
specimen, again obtained a smooth curve. The 
matter has been corroborated by the National 
Bureau of Standards’ curves published in the 
Symposium on Malleable Cast Iron by the 
A.S.T.M. and A.F.A.* and by Landon’s results 
in the 1940 A.S.T.M. “ Proceedings,”? and 
probably by many others. All these investiga- 
tions were conducted on unmachined specimens. 

In connection with the work of the authors 
on Young’s modulus of elasticity, presented at 
the 1941 annual meeting of the Society,’ it 
appeared well to investigate the form of the 
complete stress-strain curve. Since the modulus 
of elasticity cannot be satisfactorily determined 
on unmachined specimens, it seemed desirable 
for purposes of comparison to use machined 
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MALLEABLE CAST IRON. 
specimens for the plotting of this stress- 


strain curve also, even though an unmachined 
specimen is customarily used for acceptance 
testing. In that connection it was occasionally 
noted that the stress-strain curve had a some- 
what unusual form, as shown in Fig. 1. The 
curves A, B, and C of this figure are identical 
save for the scale used for strain. In about 
three-eighths of the cases observed there is a 
slight inflection which might almost be inter- 
preted as a yield point. 

This point is observed only on machined 
specimens, the diameters of which at any sec- 
tion rarely varied by more than 0.0005 in. in a 
nominal 0.505-in. diameter, and then only if the 
specimens are perfectly straight (not more than 
a few thousandths of an inch out of line at the 
centre). It cannot be detected unless readings 
are taken at very close intervals, 0.002 in. per 
inch of strain or 250 psi. of stress. It is thought 
that, when it is not found, the reason is that it 
is obscured (a) by lack of straightness; (b) by 
lack of uniformity of cross-section; and (c) 
most important of all, by the fact that the de- 
carburised zone has a different stress-strain re- 
lation from the undecarburised zone, causing the 
extensometer to read a sort of integration of 
many stress-strain relationships unless the de- 
carburised zone has been completely removed. 
The existence of this point of inflection has been 
confirmed in the Cleveland laboratories of the 
Aluminium Company of America, using the 


(Continued at foot of next column.) 





* From a paper published in the Bulletin of the American 
Society for Testing Materials. The authors are executives on the 
staff of National 


Malleable and Steel Castings Company of Cleveland. 
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Book Review 


The Chemical Analyses of Ferrous Alloys anj 
Foundry Materials, by E. C. Pigott. Py. 
lished by Chapman & Hall, Limited, 1; 
Henrietta Street, London, W.C.2.  Prics 
28s. 


The metallurgical chemist is to-day mud 
better placed than those who were operating 
30 years ago. Then the standard literature wx 
confined to books by Arnold, Ibbotson an 
Brearley and one or two of foreign origin 
When a really knotty problem arose, resort wa 
had to Crookes’ “ Select Methods.” Of thes. 
only Ibbotson’s book has apparently withstood 
the test of time—at least, it is the only on 
referred to in this new book. A great advan. 
tage possessed to-day is that there are avail. 
able a large number of standard samples, by 
which the chemist can test the accuracy of hisf* 
own work. The new book is excellent, whether 
viewed from the angle of practical operatin 
tips or the underlying theory. It is written for 
those possessing a knowledge of chemistry ani 
it is implied that such a person will utilise jt 
for the instruction of the routine operatives, 
The complexity of many modern alloys ha 
necessitated a revamping of many of the 
classical methods of routine analytical methods, 
Some indeed have passed out or are in the last 
stages of survival. Such a one is the evolution 
process of estimating sulphur, which is being 
rapidly superseded by the combustion proces, 
This, by the way, reminds the reviewer that the 
text refers to a non-existent lettering of Fig. 2, 
which illustrates a combustion train for carbon. 
The only other adverse criticism to be made 
is that the author gives the word “ columbium” 
precedence over “ niobium,” which is contran 
to the international agreement. 

The arrangement of the book appeals to the 
reviewer. In Section I, a well-chosen list of 
words is defined. In Section II the information 
is arranged on the basis of the alphabetical— 
order of the elements dealt with. Section IIp 
covers the analysis of refractory materials. The 
appendices are well chosen and we congratv: 
late the author in having resisted the temptation 
to include temperature conversion tables, notes 
on pyrometry, and so forth. Actually, he haf 
given a short research scheme; a reference lif 
as to where rapid methods of analyses fof 
bath samples may be found in the body of the 
book; and, finally, the composition of the stan-f 
dardised samples available. 

It is not believed from a general perusal of for 
the book that the author is a great supporter aes 
of rapid methods and the times he allows fof ‘ 
the various analyses do not show any marked = } 
reduction from those current during the las Noad t 
war. If speed be essential, resort should & — 
had to the non-chemical methods of analysis ie ~ 
specifically excluded from this work. > = 

A book of this type requires the dual tessf Whit 
of utility and reliability in the actual laboratory, & ile 
before final judgment can be given. The I i carbo 1 
viewer has every confidence that it will respond n 
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High-Duty 


It may thus be assumed from present data 
that moderate strength materials, such as 
the high-duty irons, having high damping 
capacities and low notch sensitivity values, have 
a reasonably high expectation of success in 
crankshaft application, and the assistance of 
properly cushioned engine mountings is of con- 
siderable importance in addition to the inherent 


properties of the iron in this respect. 


Wear Resistance 

The maintenance of clearance sizes and free- 
dom from seizure is an important property 
where metal-to-metal contact takes place in mov- 
ing parts, and the self-lubricating property of 
the graphite flakes in cast iron assists this. There 
is no actual method of truly evaluating wear 
resistance under laboratory test conditions. This 
can only be done properly in actual service. The 
conditions generally associated with low rate of 
wear are high strength, high hardness, and a 


‘Bclose-grained pearlitic matrix in the iron. Apart 


from the physical composition of the iron, the 
great importance of a high surface finish is now 
generally recognised as having an important 
bearing on wear resistance. 

















FiG, 4.—PULSATING BENDING TEST DIAGRAM 
(LOSENHAUSEN TEST). 


_In the early days of the use of high test iron 
lor crankshafts, a test shaft seized up and frac- 
tured entirely through extremely poor finish 
given to the shaft. Fast machining can “tear 
out” the structure of an iron, which rapidly 
loads up the bearings in service and causes tem- 
perature rise, material expansion, squeezing out 
of lubrication and subsequent seizure and shaft 
breakage. 

While the average forged-steel crankshaft is 
made in widely varying materials from plain 
carbon 30 to 35 tons tensile material through 
manganese-molybdenum steels of 50 to 65 tons 
p'ensile up to the nickel-chrome-molybdenum 
palloyed steels of 60 to 70 tons tensile and more, 
its success in crankshafts is accepted and cer- 
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pain, Which makes it very difficult to give a de- 
— and single explanation as to why the high- 
puty cast-iron crankshaft should also be a suc- 
Fess, despite its lower tensile and impact pro- 


— Reduced wear on journals, high damp- 
bith ect: low notch sensitivity, relatively 
= atigue properties, do not altogether ex- 
Plain the many satisfactory service results re- 
Ported to-day. 

re ontinuous study in both testing and design 
wh cdi side by side with metallurgical im- 
s ments in material, but dependence on ser- 
pice trials alone means that results are long 


py dediously obtained. 
the . lir; itations of laboratory scale tests and 
re difficulties of applying the results was early 
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German tests were made on a Losenhausen.pul- 
sating testing machine as shown diagrammatic 
ally in Fig. 4. The outer main bearings of the 
crankshaft are supported on rotatable rollers on 
the crosshead of the test machine, and two rotat- 
able rollers press on the centre crankpins, thus 


Cast lron 


ESULTS OF EXPERIMENTAL TRIALS OF CAST CRANKSHAFTS 
IN PLACE OF STEEL FORGINGS 


By E. M. CURRIE and R. B. TEMPLETON 
(Continued from page 135.) 


recognised by many firms actively interested in 
crankshaft engineering. Particularly was this 
the case in Germany, where research work of 
late years has been based on military necessi- 
ties. The fundamental reason for this research 
was not originally based on a search for sub- 
stitutes as such, but for “technically adequate 
materials whose qualities should be so improved 
in course of time by planned research that in 
future we shall no longer be forced to import 
raw materials.” 

One of the earliest types of full-scale testing 
was by displacing the centre bearing of a shaft 
1 to 2 mm. from the shaft axis, this bearing 
being loaded. The shaft is then rotated at 
normal speed until fracture occurs; the bearing 
under test is thus subjected to bending oscilla- 
tions. It was generally found that in a test of 
this sort cast-iron shafts gave better results than 
forged-steel shafts. This is to be expected, as 
the same bending in a cast shaft would result 
in smaller stresses by reason of its lower modu- 
lus of elasticity. 

In giving consideration to various full-scale 
methods of testing, one further point must be 
given prominence. It has been fairly well estab- 
lished that pearlitic cast irons have the advan- 
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tage of a high torsion fatigue strength in rela- 
tion to their bending fatigue strength. Thum 
and Meyercordt proved that the torsion fatigue 
strength and the bending fatigue strength 
of a smooth bar of pearlitic cast iron are prac- 
tically equal. 

Observation of many fractured crankshaft re- 
veals three main types of break, practically all 
starting in the region of a shaft notch either at 
the junction between pin and web or at the 
oil passage. 

The three types are:—(a) Through the pin, 
starting at the junction and then proceeding at 
about 45 deg. in a torsional stress line; (b) 
across the web where this is generally smaller 
in cross section than the pin; (c) a combination 
of both. In cast-iron crankshafts recent studies 
show that the majority of breakages occur 
directly across the web, although a fair number 
show a fairly clean break between pin and web. 

Bending fatigue failures occur on multi-bear- 
ing crankshafts, where misalignment occurs and 
high fatigue stresses occur in normal engines if 
one bearing is out of truth. All bending fatigue 
fractures start at a change in cross section. The 
prevention of whipping in crankshafts from any 
cause is vital and it would appear that the extra 
costs of multi-bearings are worth while where 
whipping would occur as a result of the mis- 
alignment of a main bearing. The effect of 
such stress can be fairly represented by testing 
to failure of the centre main bearing. Early 


metrical bending moment. 


between these two rollers can be exerted a sym- 
Crankshafts are 
tested by the application of incremental loads. 
Estimations from normal distortions are used 
to determine the initial load applied and then 


an alternating load is applied. Fractures always 


occur in the centre section. 

From the experiences obtained with this 
machine, a simpler type of machine giving more 
accurate measurement of imposed stresses was 
designed. This is illustrated in Fig. 5. Ona 
solid foundation is mounted an I-shaped bend- 
ing dynamometer for the determination of the 
transmitted bending moment. On the upper 
face, the crankshaft to be tested is fitted by a 
shrink fit ring. At the upper end of the crank- 
shaft is attached a shaft with out-of-balance 
weights. driven by a motor. This transmits a 
centrifugal force, exciting resonant bending 
vibrations in the shaft. Thus the upper and 
lower dynamometer plates are bent alternatively 
towards and away from each other. This move- 
ment is measured in a microscope, observing the 
movement of a spot of light projected on to a 
rotatable mirror attached by spring tongues to 
the dynamometer plates. The spot of light is 
drawn out into a band by the alternating move- 
ment of the mirror, and the width of this band 
is a measure of the transmitted bending mo- 
ment. The highest load imposed is such that the 
nominal stress is usually in the order of 0.35 ton 
per sq. in. on the dynamometer in order to 
avoid damping phenomena in the dynamometer 
material. 
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FiG. 6.—BENDING TEST MACHINE (WILLIAMS). 


While these machines have been used fairly 
extensively in Germany on steel, malleable and 
cast-iron shafts, the actual results are mainly 
of use for the comparisons of alterations to de- 
sign and shape, and then only under the condi- 
tions and loadings applied. Up to the present 
there has been little attempt to correlate these 
tests with the tensile strength, structure make-up, 
hardness, etc., of the various materials used. 

Considerable investigation was then made 
into methods for increasing the fatigue stresses 
on steel shafts by stress relieving (annealing 
treatments), by cold working (such as hand 
scraping fillets) work hardening by compres- 
sion (by rollers and presses, etc.), by re-design 
and large radius fillets (one result stated that a 
17 per cent. decrease of fatigue strength was 
caused by sharp edges on a particular shaft), 
and by surface hardening methods, such as flame 
hardening and nitriding. 

The one great point established, however, was 
that the structural strength of the modern 
crankshaft is determined principally by its de- 
sign. 

In this country, the work of Williams and 
Brown (Research Department of the Institution 
of Automobile Engineers) is worthy of note, 
as they have tested both steel and iron crank- 
shafts under alternating bending stresses. 

The machine used is diagrammatically shown 
in Fig. 6. Each test is conducted on a single 
throw, which was obtained by cutting up multi- 
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throw shafts, and so further check tests are 
available on the same material. Steel extension 
shafts are pressed into each of the main journal 
ends: of the single throw specimen. One end 
is bolted to the support and the other end is 
used to apply the load with a vertical recipro- 
cating motion from an eccentric and connect- 
ing rod. The amount of eccentricity is adjust- 
able to suit the required conditions of loading 
determined by the deflections obtained from 
previous trial loadings of the free end of the 
assembly. As the commencement of a fatigue 
crack meant that deflection of the shaft would 
increase, the deflection is checked by means of 
a dial gauge at various intervals. 

With this machine, bending and also com- 
bined bending and twisting stresses can be 
obtained in accordance with the position of the 
shaft webs, i.e., vertical, horizontal or at any 
intermediate angle to the thrust of the connect- 
ing rod. The nominal stress figure is calculated 
from’ the usual formula: 

bending moment 

se: Z 
the bending moment being obtained from a 
loading versus deflection graph made as de- 
scribed above, and the modulus Z from the 
areai of fracture. 

Williams and Brown tested a considerable 
number of steel shafts and also a Meehanite 
shaft, and their findings and conclusions are of 
+ considerable value. 
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Fic. 7.—Test MACHINE FOR FULL 
CRANKSHAFTS (GERMAN). 




















Using a 0.3 carbon, 3.5 Ni, 1 per cent. Cr 
steel of a tensile strength averaging 60 tons per 
sq, in., the approximate nominal fatigue strength 
was +.10.2 tons per sq. in. This crank has 
85-mm. journal diameters (outside), 50-mm. in- 
ternal diameters, webs 22 mm. thick, and pin 
diameters 68 outside, 40 inside; pin length, 
52 mm. 

On a 55-ton tensile Ni-Cr steel the nominal 
fatigue limit was approximately + 7.7 tons per 
sq. in., while on the pearlitic cast iron tested 
the nominal fatigue limit was given as 6 tons 
per sq. in. 

In evaluating the results, Williams makes use 
of the “stress concentration factor,” which is 
obtained from the actual fatigue strength of 
the crankshaft material divided by the nominal 
ae value obtained by the above test method. 
In this way, the stress concentration values of 
the three materials tested are given as 3.1, 3.15 
and 2.15 respectively, the lower figure for the 
pearlitic cast iron being ascribed to the notch 
sensitivity of cast iron. 

As the fatigue strength of a cast-iron shaft is 
therefore only slightly lower than that of an 
expensive steel shaft, and because high notch 
sensitivity reduces total fatigue strength, then an 
increase in the relative fatigue strength of a 
cast-iron shaft may be expected if advantage is 
taken to obtain good design strength. 

It must also be remembered that the fatigue 
strength of large specimens is less than that of 
smaller specimens, and in using such a factor 
as that given above in order to assess factors of 
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safety, the true fatigue value of the material 
at the sectional thicknesses used is necessary. 

In a further attempt towards full-scale 
evaluation of the behaviour of various shafts, 
one German firm designed a testing machine in 
which the crankshaft is supported as in an 
actual engine, but weights are attached to the 
connecting rods in place of the pistons, the 
shaft being driven through a coupling by an 
electric motor. The testing arrangement is 
shown diagrammatically in Fig. 7. Bearings 
are lubricated. While this method does not 
allow for the thrust developed through the 
piston and connecting rod to the crankshaft, due 
to the explosions in an actual engine, neverthe- 
less it does give fairly rapid evaluation, under 
controlled conditions, on the different materials 
used for crankshafts, and allows for alterations 
to be made to design before putting shafts into 
an actual engine. This method also serves to 
reveal hidden defects in cast material. 

Apart from the actual figures obtained in all 
the above types of full-scale testing, the types 
and position of fractures are of considerable 
importance for consideration of re-design. Ger- 
man investigators have stated from their pre- 
liminary tests that the fractures of steel (forged) 
test specimens agree with those of cast speci- 
mens and that no noticeable difference is found 
between the breaks of pearlitic irons and mal- 
leable cast-iron test-pieces. 




















Fic. 8.—SHAPE OF CORING CAST CRANKSHAFT 
Pins. 


Foundry Technique 
The essential problems of the founder in 
making cast crankshafts may be summarised as 
follows:— 

(1) To produce a material regularly and 
consistently with physical properties which 
will withstand fatigue stresses involving bend- 
ing, torsion and a combination of bending 
and torsion stresses, also with consistent 
values of strength, hardness and impact pro- 
perties, etc., etc. 

(2) To correlate these properties to the 
section and design so that the optimum 
characteristics of these properties are obtained 
in the crankshaft. 

(3) Alternatively, to ensure that, if neces- 
sary, design is modified to suit conditions of 
cooling and the casting possibilities of the par- 
ticular design. 

(4) To produce castings economically which 
will be free from internal porosity and sur- 
face blemish. 


Item (1) has been dealt with under “ Physical 
Properties of Cast Crankshafts,” and no further 
comment is necessary, except to emphasise the 
necessity of the strictest supervision of all in- 
coming raw materials, the correct weighment of 
all cupola charges, including coke, limestone, 
etc., the correct positioning of these charges in 
the cupola, the maintaining of the coke bed 
charge and any subsequent buffer coke charges, 
and the allowances for any daily barometrical 
changes, etc., as all these have important effects 
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on the resultant hot metal, and finally the closey 
supervision of the molten metal and its transfe 
at correct temperature to the moulds. 

When molten cast iron or cast steel is poured 
into a mould, it immediately begins to cool down 
towards the solid state, and the state of the 


mould receiving the hot metal is highly impor. 


tant. All crankshafts should be made in dried 
sand moulds to assist the metal in filling the 
mould with as little further loss in tempera. 
ture as possible. Dried sand moulds offer better 
resistance to the erosion effects of the metal 
and reduce sand wash with its resultant surface 
blemishes. Correct trapping of slag with pro. 
perly calculated ingates, runners, etc., will 
further reduce the possibility of loose sand get. 
ting into the mould. During this cooling-down 
period liquid and solid contractions take place 
throughout the range of changing temperatures, 
and if the whole mass does not cool down 
uniformly, stresses are set up within the casting. 
As practically all crankshaft castings are of 
various shapes and different cross-sectional 
dimensions, hindered contraction cannot be 
avoided and stresses are left within the casting. 






LINE OF 
STRESS 














STRESS RELIEVING CAVITIES 


Fic. 9A, B AND C.—ALTERNATIVE WEB 
DESIGNS. 


In addition, if the pouring and moulding 
methods are such that the additional meta 
required to make up liquid shrinkage cannot 
be got into the mould before solidification 
takes place, porous patches and zones of weak- 
ness may occur at different places in the shaft. 
The elimination of gasholes, blowholes, dirt, 
slag and other defects of a similar nature is 
purely dependent on good foundry practice, but 
residual casting stresses and porous areas afe 
probably related to the shape and design of 
the casting. 

Design Considerations 

A well-designed cast crankshaft is, therefore. 
one whose sections are no thicker than is esset- 
tial to the desired unit of strength, and which 
are evenly proportioned to avoid undue varie 
tions in cooling rates. A design which permits 
suitable distribution of stress between the 
journals, webs and crank-pins and avoids peak 
stress concentration in any of these parts mus 
have the designer’s first and foremost cot 
sideration. 

Foundry technique, by the use of differet 
compositional irons, by use of denseners, 0! 
rect method of running, and variations © 
pouring temperature, can help to minimise th 
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Cast Crankshafts 


—- 





bad effects of faulty design and produce a cast- 
ing which would probably give good service, 


‘put at the same time if proper foundry tech- 


nique is allied to good design, certainty of 
success is assured. 

Where a shaft is cored out the ends of the 
cored holes are plugged and passages bored 
between journal and web. which carries the oil 
along the whole shaft and to the bearing oil- 
ways. Alternatively, bosses can be cast in posi- 
tion in the cored journals and the oil-way 
drilled through these bosses as would be the 
case in a solid shaft. Other designs make use 
of copper oil tubes forced into a machined 
bore, and the tubes are opened out at the 
extremities to prevent their movement. 

In the effort to obtain greater durability of 
forged crankshafts the relation between design- 
strength and material-strength does not appear 
to have been given sufficient consideration by 
designers, and efforts have been concentrated 
on obtaining higher strength steel as a panacea 
for the trouble, regardless of the fact that the 
process of forging cannot be altered funda- 
mentally. 

The fact that failures mostly occur at one 
point or part of the shaft indicates that there 
must be a mutual relation between the chosen 
material, the form or shape of the shaft and 
the forces or stresses acting upon it or within it. 

Early efforts in producing cast crankshafts 
merely adopted the design of the forged shaft, 
thereby losing the very real advantage of a cast 
material which has wide possibilities in mould- 
ing with resultant improvements of the shape 
or form strength of the components, whereas 
the forging process is restricted to a form or 
shape which can be conveniently hammered 
out. Recent researches have developed this 
idea of achieving a greater design-strength of 
the component along the lines of cored shafts 
with shaped webs, in some cases casting the 
shaft as a series of cell-shaped cavities, with 
connecting webs. 

Fig. 8 shows a sketch section of the type 
of coring out adopted on some types of crank- 
shafts. In a solid shaft in which oil-ways have 
been drilled, these oil-ways can tend to weaken 
the shaft at certain places where the design 
does not properly allow for such ways. The 
effect of such oil-ways causes greater stress con- 
centration at these points in a steel shaft than 
would be the case in a high-duty iron shaft, 
and although the steel shaft would have a much 
greater tensile strength, its actual fatigue 
strength would probably be reduced below that 
of a similar design of Meehanite or other high- 
duty iron. 


Web Design 

Regarding those failures under test of cast 
crankshafts, it may be said that broadly speak- 
ing the majority of failures indicate that general 
web design is unsatisfactory and as the advan- 
lage of cast material is that almost any shape 
can be produced with ease, many and various 
shapes may be made and speedily tested under 

scale conditions. 

The positions of the stress concentration 
across the web exist from crankpin to journal 
4 shown in Fig. 9a, and the commencing 
Point for fracture usually occurs at one of two 
points where the lines of force suddenly change 
direction, and also along the shortest distance 

tween pin and web where these forces are 
concentrated. Thus this part of the web takes 
most of the total load and the outer parts of 
the web, having a relatively much smaller load 
0 carry, merely contribute to supporting the 
centre lines of stress. 

Proper design of the web, therefore, must be 
devoted to levelling up these stresses over the 
Whole section of the web and the prevention 


of such localisation of stress as shown in 
Fig. 94. 
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One of the early methods to secure this was 
by means of ribbing and large radius fillets. 
Obviously these must be limited in size, other- 
wise the proper operation of the crankshaft 
cannot be secured, and so these methods were 
not altogether satisfactory. 

Another method attempted to reduce the 
rigidity of the central section by means of a 
hole forcing the stress lines to take a longer 
<7 and break up stress concentrations (Fig. 

B). 

A further method (Fig. 9c), utilising a stress- 
relieving depression in the web, which was 
deepest at the centre and progressively shallower 
outwards, promised interesting results, as the 
outer parts of the web were thus called upon 
to carry a greater proportion of the load. 
Tests upon this type of web in pearlitic cast 
iron showed that the distribution of stress 
appeared to be more uniform and, further, it 
was found that by broadening the web towards 
a circular shape and increasing the depth of 
the hollow, slightly improved fatigue results 
were obtained. In actual fact, on the types 
of shafts tested, while the fracture crack started 
in the usual place at the transition point of 
pin and web, its course lay through the pin 
and not through the web. 

One other point of importance that can be 
noted to the advantage of a cast-iron crank- 
shaft, is the freedom of the modern high-duty 
iron from distortion after casting. This per- 
sists well through subsequent machining and is 
entirely due to its uniformity of internal crystal 
structure. Irons of this class also respond 
readily to heat-treatment, by which the tensile 
strength and fatigue and impact strengths of 
the material can be increased as much as 25 
per cent. and hardness increased to obtain the 
best results as regards wear combined with pro- 
duction machining requirements. 

Where necessary, local hardening of journals 
can be satisfactorily and successfully performed 
by flame or electric methods (Shorter, Tocco, 
and similar processes). 


Future Outlook 

The further development of the high-duty 
iron crankshaft in Europe has been rather 
clouded by the war. Up to the present war, 
many crankshafts had been made and were in 
successful service, having previously run trials 
of more than three to four years in automobile 
and Diesel engines. Cast-iron crankshafts for 
small compressors and the smaller petrol 
engines, are now an accepted production. The 
future full-scale development and adoption of 
the cast-iron crankshaft, however, depends only 
on the ability of the foundry to produce con- 
sistently a sound casting in the proper type of 
iron, the whole-hearted co-operation of the 
designer who realises the fundamental differ- 
ences between steel and these high-duty irons, 
and therefore designs accordingly, and the 
engine manufacturer who will test and report 
more fully than has been done in the past on 
the performance of such shafts. 

The cored shaft with shaped webs assists 
materially the metal flow in the mould; it avoids 
the abrupt changes of section and sharp corners. 
The solidifying of the metal is synchronous and 
the resultant structure is more uniform. 

The lower modulus of cast iron can be over- 
come by increasing the diameter, but a saving in 
weight is possible by the use of hollow shafts 
compared with a forged shaft. Machining 
allowances or tolerances can be cut down and 
complicated designs can be produced more 
accurately as a casting. 

Marine engine design has not, generally 
speaking, to observe the same restrictions re- 
garding overall length per horse-power between 
bearings as have motor-car or aero-engine de- 
signs, and greater support by the main bearings 
is possible. 

Marine engine shafts are, therefore, less 
subject to whipping, and the bending stresses 
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are relatively lower than the stresses due to 
torsion. 

It is the authors’ opinion that developments 
along lines of proper appreciation of “ design- 
strength” are the only means of improving the 
fatigue strength of cast crankshafts, and that 
design based on these lines will simplify the 
metallurgical problem and ensure sound cast- 
ings. 

The authors wish to acknowledge their 
indebtedness to the Institution of Automobile 
Engineers for permission to publish part of the 
work of Gough and Pollard, and Williams and 
Brown; and to the Admiralty Engineering 
Laboratory. They also thank the directors of 
Ealing Park Foundry, Limited, and The 
International Meehanite Metal Company, 
Limited, for permission to publish other facts. . 














American Productive Capacities 


While the entry of the United States into the 
world conflict will cause, and is already causing, 
a complete reorientation of her industrial plans 
for the near future, a flow chart compiled by the 
Office for Production Management of the pro- 
ductive capacities of the iron and steel industry 
with raw material requirements throws an inter- 
esting light on the aims set by private and approved 
government expansion programmes to be reached 
by the end of 1943. Total iron ore capacity is 
scheduled to reach 125,400,000 net tons, composed 
of 109,400,000 tons of present capacity, 2,500,000 
tons of company-financed expansions, and 
13,500,000 tons of government-financed; of the 
total capacity, 116,200,000 tons are scheduled for 
blast-furnace consumption and 9,200,000 tons for 
open-hearth furnaces. Of the scheduled total, 
105,000,000 tons will be Lake Superior ore. 

Total scheduled coke capacity will be 64,553,000 
net tons, of which 57,981,000 tons is in being, 
2,013,000 tons is company financed, and 4,559,000 
tons government financed. The present capacity 
of captive by-product ovens will be increased from 
48,131,000 tons to 54,703,000 tons, and that of 
merchant by-product ovens remain at 15,852,000 
tons; beehive ovens account for 7,300,000 tons 
of coke. The total pig-iron capacity will be in- 
creased from 56,937,000 tons to 67,418,000 tons, 
6,980,000 tons of the increase being government 
financed. Of the total capacity, 58,418,000 tons 
will be available for steelmaking and 9,000,000 
tons for merchant iron. For full production, 
116,000,000 tons of ore will be required, 60,700,000 
tons of coke and 24,300,000 tons of fluxes. 

Aggregate steel capacity at the end of 1943 is 
scheduled at 92,988,000 net tons, made up of 
86,148,000 tons present capacity, 2,808,000 tons of 
company-financed expansions, and 4,032,000 tons of 
government-financed. The grand total will be 
composed of 82,068,000 tons of open-hearth steel 
(76,079,000 tons present capacity, 2,586,000 tons 
company-financed, and 3,403,000 tons government- 
financed), 6,793,000 tons of Bessemer steel (no 
expansion), and 4,127,000 tons of electric steel 
(3,276,000 tons present capacity, 222,000 tons of 
company-financed expansions, and 629,000 tons of 
government-financed). This total steel capacity 
would require 58,418,000 tons of _pig-iron, 
9,250,000 tons of iron ore, 7,500,000 tons of fluxes, 
25,570,000 tons of recirculating scrap, and 
15,447,000 tons of purchased scrap. It is estimated, 
in conclusion, that 70 per cent. of the 92,988,000 
tons steel ingot and castings capacity would yield 
65,100,000 tons of rolled and other finished steel 
products and 25,570,000 tons of recirculating steel- 
plant scrap. 











Sugar-Coated Ingots 

Sugar-coated ingots are a new product of the 
steel industry, according to the American Iron and 
Steel Institute. The sugar coating is applied by a 
recently patented process in which absolutely dry, 
pure corn sugar is blown on the inner surface of 
ingot moulds. The coating tends to prevent 
splashed metal from solidifying on the walls of 
the mould. Pitch, tar and other materials have 
been used for years. When sugar is used and the 
temperature of the steel is right, the ingot is given 
an attractive, shiny caramel coating. The coating 
disappears during later manufacturing processes. 
and cannot be detected by the consumer. 
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The Life of Ingot Moulds 


SURVEY OF GERMAN EXPERIENCES AND VIEWS 


Following a survey of the literature on 
the life of ingot moulds and the various 
factors which influence it, made in 1940 by O. 
HENGSTENBERG, K. KNEHANS and N. BERNDT, 
the same authors return to the subject in Report 
No. 383 of the steelworks committee of the 
Verein deutscher Eisenhiittenleute, published in 
“ Stahl und Eisen,” now detailing their own ex- 
perimental work. Observations were made on 
over 500 650-mm. moulds, nearly all cast from 
a mixture of 75 per cent. hematite iron, 20 per 
cent. broken moulds and 5 per cent. steel scrap. 
It has found that burnt moulds usually have a 
higher carbon content than cracked moulds; 
that the ratio of burnt to cracked moulds in- 
creases in the same way as increase in silicon 
content, while at the same time the mould life 
is shortened; that an increase in the manganese 
content results in fewer burnt moulds; that the 
increased combined carbon content is probably 
responsible for the longer life of cracked 
moulds; that an increase in phosphorus of up 
to about 0.1 per cent. may in fact improve 
mould life with total carbon values of 3.55 to 
3.65 per cent. and silicon between 1.55 and 1.70 

cent.; that the optimum ratio of total car- 
bon to silicon from the point of view of mould 
life appears to be 3.50 to 3.60 per cent. car- 
bon to 1.50 per cent. silicon, slightly more sili- 
con being required for a small deficit of carbon 
and vice versa; that the number of times a 
mould is used per day has an important bear- 
ing on its life, thus 78 moulds had an average 
life of 103 casts under normal casting routine, 
but 32 moulds used only once a day were found 
to last for 145. casts; and that on top casting 
the life of a mould is 30 per cent. less than with 
bottom casting. 


DISCUSSION 
iscussion, F. W. Morawa referred to some 
anaes work on the effect of increasing both 
the phosphorus and the —— on mould life. 
Four moulds were made with between 0.13 and 0.16 
per cent. P and up to 0.108 per cent. S, and four 
others with 0.14 to 0.26 per cent. S and up to 0.128 
per cent. P. The number of casts with the P moulds 
varied between 102 and 153 casts, indicating that 
increase in the P had no effect on mould life. But 
increase in the S even to 0.14 and 0.15 per cent. 
reduced mould life to a third, while moulds with 
0.24 and 0.26 per cent. S failed almost after the 
st. 

are ‘io. reported that at his works the average 
consumption of moulds was 7.6 kg. per ton of ingot 
in 1936 to 1939, but dropped to 4.4 kg. per ton 
in the last half of 1940, when lining the moulds 
with thin sheet scrap. Mould life averaged 157.2 
in 1936-39, and increased to 190.5 in the latter 
riod. Smooth moulds had a 45 per cent. longer 
life than those with corrugated corners. Approxi- 
mate analysis of the moulds was 3.15 per cent. 
graphite, 0.4 combined carbon, 3.55 total carbon, 
1.73 Si, 0.52 Mn, 0.106 P and 0.056 per cent. S. 
They had 160 moulds; working two shifts, a mould 
was used on the average twice in 16 hrs. Cooling 
period in air was 6 to 10 hrs., and the interval before 
stripping the ingot was 20 to 25 min. A planing 
machine for reconditioning ingot moulds was also 
used; the moulds were thus kept in better condi- 
tion, and the inner surfaces smooth, thus improv- 
ing the quality of the ingots. Each mould was 
planed four times in its life, which was thus in- 
creased by between 30 and 40 per cent. Four in- 
gots could be reconditioned in 24 hrs., only one 
attendant being required. As regards P_ content, 
moulds with 0.12 to 0.14 per cent. P, at Donawitz 
and Witkowitz, had lives of between 120 and 130 
casts; hence increase in P does not appear to have 
an adverse effect on life. Charcoal iron moulds at 
Julienhiitte with 3.29 per cent. graphite, 0.57 C.C, 
1.27 Si, 1.29 Mn, 0.147 P and 0.061 per cent. S, 
had lives between 200 and 300 casts. At Rombach 
works, moulds made from pure synthetic pig-iron 

did not prove durable. ’ 
R. FReRIcH stated that in Luxemburg moulds 
lasted for 120 casts, a further 20 casts after first 


dressing, and a final 40 after second dressing. He 
considered that Luxemburg steelworks took great 
care of their ingot moulds; they are air-cooled, 
brushed clean and tarred before re-use. He agreed 
that reconditioning moulds by planing paid well; 
at Dortmund, moulds were dressed after 75 to 80 
casts, or when necessary, which extended their life 
by a further 25 casts per dressing. A 5-ton mould 
can be dressed by one man in a shift. 


Steel Moulds 


O. JakoBs (Rombach) referred to the life of steel 
moulds; over a period, these moulds 120 mm. 
thick at the top and 135 mm. at the bottom, with 
an ingot section of 525 mm. at the top and 
625 mm. at the bottom, lasted for between 300 
and 350 casts. The disadvantages of steel moulds 
were the rough surface produced on the ingots 
cast; cracks in the mould appear on the surface 
of the ingot even when the core metal is still 
molten, these ingot cracks being very difficult to 
remove; steel moulds get out of alignment, while 
the last ingot cast usually sticks in the mould, 
hence they cannot be used for rail steel and other 
hard steels. Steel moulds are cheaper than 
hematite moulds, but the subsequent discard in 
rolled material offsets the gain. 

KAUTH described the use of steel moulds at 
the various works of Ruhrstahl A.-G. over a period 
of. years, and reported that experience with them 
was “very good.” They are circular and octagonal 
moulds of unalloyed steel with about 0.20 per cent. 
C. The round moulds which furnish 1.6-ton ingots 
have an average life of 160 casts; the rough inner 
surfaces are then reshaped, when they take a 
further 100 casts; they are then again dressed. As 
a result their life is much more than double that of 
a grey iron mould. An important point is to 
choose the right shape for a steel mould, so as to 
avoid malalignment. At the Ruhrstahl works 
attempts have been made to increase the life of 
moulds by heat treatment before use, but in no 
case has any extension in mould life been observed. 


Practice at Hoesch Works 

E. EICHWORTH reported one experience at the 
Hoesch works, outlining the careful system of 
inspection and supervision to which all new moulds 
are subjected. Between 1936 and 1938, the life of 
their moulds dropped considerably; consumption 
of their 2.7- and 5-ton moulds increased to 12 kg. 
per ton of steel, possibly owing to the deferioration 
in mould material and also the heavy duty imposed 
on the moulds with expanded steel output. These 
moulds were made from 60 per cent. hematite 
iron and 40 per cent. broken moulds, and gave an 
analysis of 3.50 per cent. T.C, 0.40 to 0.60 CC, 
2.90 to 3.10 graphite, 1.8 to 2.1 Si, 0.5 to 0.7 Mn, 
0.1 P, and 0.08 per cent. S. The structure in virgin 
moulds was ferritic-pearlitic to pure pearlitic; the 
graphite was present in coarse lamellar form. In 
the basic-Bessemer plant the moulds were used 
4 or 5 times per 24 hrs., and hence were frequently 
inadequately cooled. To improve mould life, they 
adopted the suggestion of Pearce to keeping the 
Mn to 1 per cent. and the Si to 1.8 per cent., and 
also endeavoured to obtain finer graphite precipita- 
tion. These new moulds were mainly purely 
pearlitic with fine graphite flakes. The 2.7-ton 
moulds had a life of 115 casts and the 5-ton moulds 
one of 125, while mould consumption was reduced 
to 8.5 kg. per ton of steel. 

K. HOFFMANN (Neunkirchen) maintained that 
differences in the quality of the hematite iron used 
for making ingot moulds—and he has carried out 
experiments with British, French, Belgian, Dutch 
and German hematite irons for this purpose—were 
by no means as important as the conditions under 
which the moulds were used in the steelworks. 
Also his observations did not confirm that increas- 
ing the P to 0.2 per cent. had no effect on the 
life of a mould, as he would expect that at least 
with a phosphide eutectic formed there would be a 
higher proportion of cracked moulds. 


Use of Synthetic Hematite 
E. HerzoG (Hamborn) outlined the work on 
synthetic pig-iron done at Hamborn and referred 
to three cupola charges used for making ingot 
moulds which were made up of 25 per cent. syn- 
thetic hematite, 50 per cent. 2.1-Si hematite, and 25 


Marcu 5, 1942 


per cent. hematite scrap; 50 per cent. synthetic 
material and 25 per cent. of each of the other two 
components, and 100 per cent. synthetic hematite. 
The first two charges gave moulds with average 
lives of 89 and 94 casts respectively, and the wholly 
synthetic hematite moulds a life of 58 casts. This 
last low figure may be due to the presence of 0.14) 
per cent. S and the low C content of 3.19 per cent. 
although other factors probably also entered. He 
believed that the available data were still insuff. 
cient to conclude that moulds made from synthetic 
iron had only a short life. 

W. TersunG (Dortmund) also referred to experi- 
ence at the Hoesch works with 4.2-ton steel moulds 
with lives up to 400 casts; the average life without 
dressing was 350 casts. These moulds are, hovy- 
ever, difficult to strip, as they become deformed, 

H. TRENKLER (Hagendingen) prefaced his remarks 
on mould life by a description of the French pro- 
cess of producing synthetic hematite which has been 
evolved in Lorraine. This iron was used for makin 
ingot moulds, but they were not very durable, and 
recourse was eventually had to mixtures consisting 
of 50 per cent. synthetic hematite, 40 per cent. 
mould scrap, and 10 per cent. Norwegian V-Ti pig. 
iron, as well as 40 per cent. synthetic, 20 to 25 
per cent. English hematite iron and 35 to 40 per 
cent. mould scrap. Casting 7-ton ingots, these 
moulds showed an average life of 150 to 180 casts. 
averaging a consumption of 7 to 10 kg. per ton 
of steel. Phosphorus ~~ to 0.13 per cent. did not 
appear to affect mould life adversely. He believed 
the failure of moulds made entirely from synthetic 
hematite was due to the gas inclusions resulting 
from the method of production of the iron. 

W. Cram described the trial remelting of old 
moulds in an arc furnace and casting new moulds 
from the melt. The recast moulds lasted 15 to 20 
per cent. longer than the usual life, but costs made 
the process prohibitive. 

H. JUNGBLUTH (Essen) wondered whether any 
evidence was available (apparently at the meeting) 
of the effect of phosphorus up to 0.3 per cent, 
which, according to British reports, still had no 
adverse effect on mould life. 


Cast Iron v. Steel 


E. NeuHorF (Oberkassel) claimed that a variety 
of steel moulds from 1.5 to 20 tons, in use 15 
years at his works, had proved to last twice and 
even three times as long as cast-iron moulds. They 
top-cast high-grade steels and forging ingots. He 
favoured steel moulds and regretted that, owing to 
the heavy employment of the steelfoundries, these 
moulds could not now be obtained. 

F. W. Morawa confirmed that steel moulds had 
up to three times the life of iron moulds, but 
their disadvantages became apparent when, with 
expanding steel output, they had to be reused at 
shorter intervals than usual. Deformation became 
serious and greater care had to be taken in cooling. 
as their rate of cooling was so much slower than 
that of cast-iron moulds. With more varied use 
of the moulds, more surface defects appear on the 
ingots than with iron moulds. 

SITTARD said that slab moulds for 200- to 
4,000-kg. ingots averaged a consumption of 20.28 
kg. per ton of steel in 1940, while with smaller 
moulds the average was 13 kg. They have been 
made from charges containing 60 per cent. of 
broken moulds and gates; temporarily hematite 
iron has been reduced to 30 per cent. without 
affecting mould life. With 4- to 16-ton ingots. 
mould consumption in 1940 averaged 35.38 kg. 
per ton. These moulds were cast in a foundry 
““in the west” and soon developed cracks. Moulds 
which did not crack with the first cast lasted up 
to 90 casts. The cracks appear to radiate from 
cast-in forged lifting lugs and from slag inclusions 











World Nickel Consumption 


World nickel production and consumption both 
established records in 1941 with the sharp increase 
in demand arising from the joint British, Canadian 
and United States war effort, says R. C. Stanley, 
chairman and president of the International Nickel 
Company of Canada, Limited. The United States 
consumed over two-thirds of the world’s total nickel 
output in 1941, as contrasted with an average 
annual consumption of about one-third during 
recent years. It is estimated that steelworks in the 


United States are currently consuming approxi 
mately 70 per cent. of the refined nickel imported 
into that country. Of the remaining 30 per cent. 
foundries are taking 7.3 per cent., brass mills 6. 
per cent., heat-resisting and electrical resistanc 
alloys 4.6 per cent., and electroplaters 2.5 per cent. 
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STANTON-DALE 
Refined 


PIG IRON 


IS CHARACTERISED by closeness of grain structure, unifor- 


mity of composition and fine graphitic carbon evenly distributed. 








1S PRODUCED to guaranteed analysis in seven standard grades. 


CAN BE MADE to customers’ individual requirements with 


total carbon from 2°6 per cent. upwards. 


SHOULD BE USED to tone up high phosphorus irons and 


scrap, to replace Hematite, and to produce castings for all high 
duty purposes. 


Users are invited to avail themselves of the Stanton Technical 


Service which offers free expert advice on special mixtures and 








other Foundry problems. 
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Enamel Opacifiers 


By G. T. O. MARTIN, Ph.D., A.I.C. 


(The British Cast Iron Research Association) 


(Continued from page 92.) 


Results 
Two methods of indicating particle size distri- 
bution are shown in Figs. 2 to 5. The first 


method is to plot size (as diameter in ») against 
per cent. by weight finer than size. In practice 
it is always necessary to do this as readings 
obtained rarely correspond to round figures in 
the size of particle. Fig. 2 shows a group of 
such curves for commercial grades of tin oxide 
and Fig. 4 the curves for titanium and zirconium 
oxides. Curves such as this, however, do not 
readily give an obvious impression of the rela- 
tive proportions of different sized particles. This 
is better accomplished by the method of repre- 
sentation shown in Figs. 3 and 5, in which the 
vertical columns represent directly the percentage 





G = LIGHT 
K = HEAVY 
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Fic. 2.—ParTICLE S1ZE DISTRIBUTION OF 
COMMERCIAL TIN OXIDE. 


by weight of particles between the limits of size 
stated at the feet of the columns. It is found 
convenient to have the size ranges as follows: 
0.5« diameter, 0.5 to 1, 1 to 2, 2 to 5, 5 to 10, 
and above 10» diameter. Below 0.54, measure- 
ments have no significance, and there are only 
small amounts of particles above 104 diameter 
in the materials examined. 


Tin Oxide 


In Fig. 2 the curve for the tin oxide sample 
G shows that it consists of very fine particles, 
mostly less than 0.5“ in diameter, and is quite 
free from particles of a diameter greater than 
2u. In contrast to this, sample K has only a 
small proportion of particles below 0.54 
diameter and also contains some of diameter 
greater than 10“ diameter. It consists mostly of 
particles between 0.5 and 5x diameter. These 
are the two extreme cases found, and all the 
other samples of tin oxide examined lie between 
these limits. Sample K is a “heavy” grade 
and sample G a “light” grade. This is typical 
of the general tendency noted, that “light” 
oxide .consists largely of fine particles and 
“heavy " oxide of medium and coarse particles. 
An exception to this is, however, provided by 
samples B and C. B has a smaller apparent 


density than C and yet contains fewer fine 
particles. Otherwise A, C and D follow the 
same order of apparent density and particle 
size. Samples A to D are taken from the range 
of products offered by one manufacturer and 
show in that order fairly uniform increase in 
apparent density or, as the makers refer to it, 
decrease in flocculence or volume. The increase 
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Fic. 3.—PARTICLE SIZE DISTRIBUTION OF 


COMMERCIAL TIN OXIDE. 


in particle size is, however, not very uniform. 
This maker reports that the “light” grades are 
used as mill addition in smaller amounts than 
the “heavy.” grades. Thus makers of good 
quality ware would use 6 per cent. of grade D 
while makers of cheaper quality ware use, say, 
2 to 3 per cent. of grade A. For sanitary ware 
and glazed bricks and tiles the light grade is 
the most used. 


Samples E, F, G and H were obtained from 
another manufacturer and the apparent density 
increases in the order G, H, E, F. Sample G 


being the lightest has the greatest proportion of 


fine particles, and is outstanding among all the 
grades tested in this respect. Sample H shows 
a slight decrease in the finest particles, sample 
F a further decrease, and sample E a still further 
decrease. None of these four grades contains 
many particles greater than 5 diameter and 
most are below 2. The change of particle 
size throughout the series is quite well graded, 
although the range covered is less than that 
given by the products A, B, C, D, of the first 
manufacturer. 


Samples I and J were obtained from a third 
manufacturer. Sample I is sold as a “light” 
oxide and sample J as a “heavy” grade, and 


Tee 


the apparent densities are considerably different 
In agreement with this, sample I contains the 
greater number of fine particles (below 0,5:) 
while J consists largely of particles between 
0.5 and 2. Both I and J are low in their cop. 
tent of coarse particles (greater than 5) and 
can be regarded as a commendable attempt to 
produce two grades of oxide of suitable average 
particle size and sufficient difference in the pro. 
portion of very fine particles for a difference 
in behaviour to be expected. 

Samples K and L were obtained from a 
fourth supplier and are graded as “ heavy ” and 
“light” respectively. They do show a great 
difference in apparent density, a given weight of 
L occupying about twice the volume of the 
same weight of K. The great difference in par- 
ticle size shown in Figs. 2 and 3 is therefore 
to be expected. Sample L consists chiefly of 
particles below 0.54 diameter and approaches 
sample G in this respect. Like sample G it is 
free from particles greater than 2 diameter. 
Sample K contains only a small proportion of 
particles less than 0.54 diameter, consisting 
chiefly of particles between 0.5 and 5x. In this 
respect it is similar to sample J and to a lesser 
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Fic. 4.—PARTICLE SIZE DISTRIBUTION OF 
OTHER OPACIFIERS. 


extent to sample B. The samples K and L, 
supplied by this manufacturer, thus show cot- 
siderable difference in particle size and differ- 
ences in behaviour can be expected. 

Sample M was obtained from another sup- 
plier, and sample N from yet another firm 
Both these grades were sold as being particularly 
suitable for use in vitreous enamels. The particle 
size distribution of each is similar, and resembles 
that of sample I. It is possible that these three 
grades were all manufactured in the same plant. 
They contain both fine and medium sized par 
ticles and have an apparent density somewhat 
less than that of the “heavy” grades, such 4 
K and D, but greater than that of the “light 
grades such as G and L. 


The general conclusions drawn from examina 
tion of all these grades of tin oxide were that 
the so-called “light” grades consisted largel! 
of very fine particles while the “ heavy ” grade: 
consisted of larger particles, but usually had 4 
proportion of fine particles mixed with them 
The differences in the products of one maker 
were sometimes much greater than those in tht 
products of another maker. The opinions o 
the various makers on what should be call 
heavy and what light are also at variance. Thvs 
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Enamel Opacifiers 





sample I is known as “light,” but compared 
with sample L, also known as “light,” both 
apparent density and particle size distribution 
would grade it as “heavy.” Also, there is a 
great similarity between A and E. but 
the maker of A calls it “extra light,” while the 
maker of E regards. it as a “heavy” grade, 
which by comparison with his grade G, it cer- 
tainly is, 

The question of the particle size of commer- 
cial tin oxide has been discussed by Stuckert 
(Publication No. A.65 of the International Tin 
Research and Development Council, pp. 65-75), 
who considers that the size of the tin oxide 
particles should be about 1+ for best results 
and states that the commercial oxide fulfils this 
requirement well. He does not give figures for 
a number of commercial products, but the 
particle size analysis of the oxide used in most 
of his experiments (measured by a similar 
method to that used in the present work) is 
shown as the dotted curve in Fig. 2. This shows 
that it is a “ medium ” type and that many com- 
mercial grades of oxide differ considerably from 
it, in both directions. : 

From these fourteen grades of tin oxide, two 
have been chosen for further experimental work 
to determine what differences arise in their use 
and in the results obtained. The two samples 
chosen are G and J, as representing the two 
extremes in apparent density and particle size. 
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Fic. 5.—PARTICLE SIZE DISTRIBUTION OF 
OTHER OPACIFIERS. 
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Sample K was rejected on account of the con- 
siderable proportion of coarse particles (greater 
than 10 uw diameter) it contained. 

In order to determine how consistent in par- 
ticle size distribution these two grades were 
manufactured, further samples were obtained 
from the makers after a period of a few months. 
It was found that the agreement was quite good, 
the curves connecting size with percentage finer 
than size not differing by more than 10 per 
cent. at any point for grade J and 5 per cent. 
for grade G. 


Titanium Oxide 

Only one sample of titanium oxide has so far 
been examined (see Figs. 4 and 5). The 
results show that it consists chiefly of 
very fine particles (less than 0.5« diameter) 
and has few greater than 1x. This 
grade of titanium oxide is also used as a 
white pigment in other industries, such as paint 
and paper manufacture, and has a very powerful 
action in these media. It makes an efficient 
enamel opacifier if the enamel composition is 
such that excessive solution does not take place. 


Zirconium Opacifiers 

The three opacifiers used were commercial 
products, as used in practice in both sheet-iron 
and cast-iron enamels. All were supplied by 
the same maker. They were not pure zirconium 
oxide, the content of ZrO, in samples O, P and 
Q being 82.6, 87.7 and 86.9 per cent. respec- 
tively, the remainder consisting chiefly of silica 
and sodium oxide. 

Examination of the particle size distribution 
curves in Fig. 4 at once shows that they are 
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very different from those for the various grades 
of tin oxide. There is not the great difference 
in particle size among the different grades that 
is shown by tin oxide. Also the proportion of 
very fine particles (less than 0.5« diameter) is 
almost negligible, and there are few particles 
below 1“ diameter. The greatest proportion is 
made up of particles between 1 and 5x 
diameter, with a small amount greater than 10s 
diameter. From this the impression is obtained 
that these three products are produced by grind- 
ing a coarser material, while the various grades 
of tin oxide are produced directly in the form 
of fine particles, the size being controlled by 
variation of the process conditions. No doubt 
the particle size of the zirconium opacifiers is 
arranged by the makers to be the best suited to 
their use as opacifiers. It is likely that very fine 
particles would dissolve too readily in the enamel 
and produce no opacity, so their inclusion has 
been avoided. The proportion of the particles 
between 1 and 10” diameter is about the same 
for O, P and Q, although the distribution of the 
various fractions within this range is somewhat 
different but not in any systematic manner. 
The makers state that O gives the best results 
with cast-iron enamels, while P and Q are used 
chiefly in sheet-iron enamels, P giving a warm 
white and Q a cold white colour. There does 
not seem to be any relation between these 
facts and the particle size distribution, so it is 
possible that the difference in fineness of the 
three grades is no more than the variation in 
any one grade from one consignment to another. 


Summary 


A consideration of the properties and action 
of mill addition opacifiers, such as tin oxide, 
zirconium oxide and titanium oxide, shows 
that colour and _ particle-size distribution 
would have important influences on the work- 
ing particles and finished condition of vitreous 
enamels. 

Representative commercial products used as 
mill addition opacifiers have been examined for 
these properties, the results presented and their 
significance discussed. A description of the 
method of particle size measurement is given. 

This work, which has been carried out in the 
laboratories of the British Cast Iron Research 
Association, is part of a programme of research 
carried on with the assistance of a grant from 
the Tin Research Institute, to whom the author 
is indebted for helpful discussion and sugges- 
tions. 
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Enamelled Hot-Water 
Tanks 


To increase the durability of hot-water tap 
Fowler Manufacturing Company, Oreg., beg; 
to make porcelain enamelled steel tanks seve, 
years ago, which are now being distributed ; 
many parts of the Western hemisphere. Mos 
of these are for electric water heaters, althoug 
some are supplied for gas water heate 
Although the company also manufactur 
fluorescent lighting fixtures and _porcelaip 
enamelled street and traffic signs, the wa 
tanks are its most important production iten| 

In the manufacture of an electric wate, 
heater tank which is porcelain enamelled insi¢ 
and out, the enamelling sheets are first sheare 
to size and put through forming rolls and long. 
tudinal seams arc welded. Then formed heag 
are butt welded to the shells, using a speci 
fixture to make it easy for the operator to pos: 
tion the material for downhand welding. Afte 
welding, the welds are ground down flush. Then 
the tanks are pickled and rinsed in a serig 
of vats. The tanks are handled by means of 
plug fixtures screwed in the top, these connect. 
ing to a double-hook lift, moved by an over 
head electric-hoist operating on a monorail. 

The next step is to pour porcelain enamé 
into the inside of a tank, after which the tank 
are placed horizontally in a special rack. They 
rest on a series of drive wheels connected by 
continuous belt to a motor in such a manne 
as to revolve the tanks slowly, thus distributing 
the coating uniformly on the interior of the 
tank. This process is controlled by the in 
spector. When the liquid enamel has _ bee 
dried, the tanks are fired at the usual enamelling 
temperature of about 860 deg. C., using a bor- 
type furnace. The arrangement used handle 
two tanks simultaneously, advancing them 
through the open doors of the furnace by means 
of a special lift cradle which places them on 
firing fixtures permanently located in the fur 
nace. Thus the handling equipment does not 
remain in the furnace, so its life is lengthened 

The insulating jacket that surrounds the tank 
is also made in the Fowler plant. This jacke! 
consists of corrugated-fibre insulating board 
lined with aluminium foil, which in tum & 
spaced out from the tank itself by collars al 
top and bottom of the jacket. 











Bentonite as a Plasticiser 


Bentonites are clays of the montmorillonite 
type that, among other singular properties, 
exhibit unusually high plasticity. This property, 
which is derived largely from the colloidal size 
of the particles, has been recognised for some 
time, and the use of bentonites as plasticisers 
with other less-plastic clays has been patented 
under what are known in the ceramic industry 
as the Krause patents. Only small percentages 
of bentonite are needed to obtain a desired 
plasticity, as compared with much larger quanti- 
ties of the plastic clays commonly used. As the 
Krause patents are about to expire, the un- 
restricted use of bentonite as a plasticiser should 
increase demand appreciably in the near future, 
state T. A. Kleinfelter and Forrest T. Moyer, of 
the Bureau of Mines. 

In the ceramic field, it is already rather widely 
used by the refractories group. Highly re- 
fractory clays generally have little or no 
plasticity, and in some instances require sub- 
stantial additions of plastic clays before they 
can be shaped or moulded. However, this 
practice usually lowers considerably the refrac- 
toriness of the product. With bentonite as the 
plastic agent, the desired plasticity and green 
strength can be obtained with a minimum loss 
of refractoriness. In the whiteware industry, 


investigations have shown possibilities for the 


utilisation of small additions of bentonite t 
replace much larger quantities of ball clay. The 
necessary plasticity and green strength ar 
maintained, and more china clay and flint ma} 
be added, thus improving the colour. 

It has been observed recently that some 
bentonites, particularly those found 2 
Mississippi, have high green strength whet 
moulded wet, but lose much of this when they 
become dry. Other bentonites show the same 
green strength wet or dry, and some exhibi 
greater strength after drying. The loss 
strength shown by the Mississippi bentonite 
adapts them particularly to the preparation of 
moulding sands for casting metals. For thi 
use the high green strength of the bentonite * 
needed to preserve the form until the castitt 
solidifies. After solidification the low strengtl 
is an aid in removing the sand from the casting 








Battelle Institute 

The Battelle Memorial Institute, Columbus 
Ohio, is being enlarged for the fourth time in © 
cent years, by additions to the process metallurgy 
laboratory building. Facilities will be provide 
for the study of chemical and metallurgi 
processes on a pilot-plant scale. The expansit 
is the result of a continued increase in the . 
tute’s research for industry, particularly in ™ 
fields of coal preparation, raw materials benefici# 
tion, hydrometallurgy. pyrometallurgy, electr 
metallurgy, and foundry practice. 
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There is no pause in progress, no marking time in 
technical development. Although much of the industrial 
activity of the country must be turned from its ordinary 
channels, and for this reason we may not be able at 
present to meet your needs as fully as we would like, 
the Workington organisation is continuing its research 
- and technical development so that when normal times 
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The Week’s News in Brief 


Trade Talk 


NEARLY 20,000 MILITARY PLANES were built in the 
United States in 1941. 
A PLAN TO CONSTITUTE a National Coal Board 
— the Government, ~ noone go —_ 
was given general approval by the 
National Council of Labour last week. The 
was drafted by sub-committees of the 
Mineworkers’ Federation and the National Council 
as an alternative to complete nationalisation. 


THE MINING, METALLURGICAL AND CHEMICAL 
of the Dominion Bureau of Statistics 
the value of the Canadian mineral pro- 
in 1941 to be $553,941,000, which is the 
ever recorded an increase of 4.6 per 
over the 1940 output of $529,825,035. Metals, 

269,000 against 


ery valued at $393 


increase of 3 per cent.; fuels, in- 
t 
$ 


i 


Bait 


natural gas and crude petroleum, 
otalled $83,363,000, a gain of 6 per cent.; and 
non-metallic minerals, other than fuels, reached 
31,616,000—up 21.5 per cent. 

MEN WHO NORMALLY DO NIGHT WORK are to be 
wholly exempt from fire guard duties outside, but 
not inside, their working hours at the premises 
where they work as well as under the local authority 
in whose area they live. Announcing this, the 
Ministry of Home Security rules that a night is the 
period between 10 p.m. and 6 a.m. the next day; 
a night’s work is not less than fours hours’ work, 
including breaks for meals, done during that 
period; a man is regarded as doing a week’s night 
work in any week in which he does not fewer 
than five nights’ work. If he normally does no 
fewer than five nights a week, the fact that he may 
occasionally do four or even three nights’ work in 
a particular week is not intended to affect his 
exemption. 

A NEW LEASE-LEND AGREEMENT between Britain 
and the United States is set out in a White Paper 
published last week. It lays down the principles 
which the two countries agree to apply in helping 
each other in the prosecution of the war. Both 
countries reaffirm their determination to continue 
to supply each other with such defence articles, 
services and information as they can. Steps are 
also to be taken to lay the foundations of freer 

t-war world trade. Conversations are to start 

tween the two Governments at an early date to 
decide on agreed action, which will be open to 
participation by all other countries. The economic 
objectives aimed at are the expansion of produc- 
tion and employment, a ter exchange and con- 
sumption of goods, elimination of all discrimina- 
tory trade treatment, and a reduction of tariffs and 
other trade barriers. 

DEALING WITH THE QUESTION of scrap in the 
House of Commons, Capt. Cunningham-Reid 


asked the Minister of Supply why an _ over- 
riding commission of from is. to 1s. 10d. 
r ton of scrap was still being paid to 


our firms of scrap exporters, in spite of the 
fact that this commission was originally paid, 
before the war, in return for a guarantee that 

firms would cease the export of scrap to 
countries abroad and confine their deliveries to 
British steelworks only. Sir Andrew Duncan re- 
= that the total levy on scrap delivered to steel 
urnaces was ls. a ton, of which not more than 
half went to the four firms referred to. The 
main purpose of the agreement was to organise 
the supply of scrap to steel makers on a fair and 
equitable basis. The sums received by the scrap 
dealers were spent on services which were of 
benefit to production, and he could see no reason 
for disturbing the arrangement. 

OWING TO INCREASED Costs due to dearer raw 
materials and changes in sources of supply of these 
materials, higher wages and increased railway rates, 
among other causes outside the soengeny’e control, 
Dorman, Long & Company, Limited, are omitting 
the dividend on the £513,186 preferred ordinary 
shares in respect of the year to September 30 last. 
The dividend on the 1,581,148 £1 ordinary 
shares, therefore, will also be passed. The trading 
profit fell from £1,395,029 to £1,189,378, and, after 
meeting the debenture service, providing for depre- 
ciation and paying the preference dividends, there 
is nothing left for ordinary shareholders. A trans- 
fer of £100,000 to general reserve, which was not 
made in the previous year, is taken from the carry 
forward, which is reduced from £156,915 to £52,320. 


The directors state that the adverse conditions out- 
side the company’s control during the last four 
months of the previous year have continued during 
the whole of the period under review and have re- 
sulted in a further reduction in profits on trading. 
As a result, they can only recommend payment of 
the dividends on the 6} per cent. first preference 
shares and the 8 per cent. second preference. For 
the previous year the preferred ordinary shares 
received 15 per cent. and the ordinary 7 per cent. 
For each of the three preceding years dividends 
were at 18 per cent. and 10 per cent. respectively. 








Obituary 


Mr. WILLIAM JAMES GARDNER, chairman of the 
Meltham Silica Firebrick Company, Limited, died 
on February 19, aged 77. 7 

WE REGRET TO REPORT the death, at the age of 
63, of Mr. David Lewis, a director of John Harper 
& Company, Limited, of Albion Works, Willen- 
hall, and of its subsidiary concern, John Harper 
(Meehanite), Limited. Mr. Lewis was an enthu- 
siastic supporter of the British Cast Iron Research 
Association and regularly participated in any study 
tours which the®* Association organised. He was 
deputy managing director of the parent company 
since 1935. 


WE REGRET TO ANNOUNCE the death of ‘Mr. James 
Smith, head of Smith & Company (South Shields), 
Limited, on Saturday, February 28, in his 77th 
year. For many years he was chairman of the 
North of England Iron Founders’ Association. He 
was also a past-president of the National Iron- 
founders’ Association, and a past-president of the 
Newcastle-upon-Tyne Branch of the Institute of 
British Foundrymen, receiving a medal for 
meritorious services in 1936; he also served as a 
member of the Standing Committee of the North- 
East Coast Engineers and Iron Trades Employers’ 
Association. Mr. Smith was in the ironfounding 
trade for more than 60 years, starting his appren- 
ticeship as a moulder at Darlington when only 12. 


WE REGRET TO REPORT the death of Mr. R. W. 
Kenyon; at the age of 91. Last year, on his nine- 
tieth birthday, we printed a short note to the effect 
that he. was still able to play his normal part ‘in 
the affairs of Entwistle & Kenyon, Limited, 
Accrington, the firm of which he was one of the 
founders. He had been for many years the joint 
managing director of that company. Mr. Kenyon 
joined the Institute of British Foundrymen in the 
year of its formation, 1904. He made several con- 
tributions to the “Proceedings” of the Institute, 
and was at one time a president of the Lancashire 
Branch and a vice-president of the Institute, -in 
which he maintained a keen interest up to the 
time of his passing. He was one of the four sur- 
viving Freemen of the Borough of Accrington, the 
freedom of: the borough having been conferred 
upon him for his public services in 1935. He 
has endowed the Accrington Grammar School with 
many scholarships and was a very generous sup- 
porter of local causes. 








Personal 


Mr. JOHN TAYLOR, vice-chairman of Mather & 
Platt, Limited, is retiring. Mr. Taylor’s association 
with the company has extended over nearly 50 
years. Tribute to his services was paid at the 
annual meeting this week. 


Mr. A. G. CLARK, manager of the Jarrow Steel- 
works, is taking up an appointment in Birmingham 
and has received a presentation from the workmen 
on leaving. He has been succeeded as manager 
by Mr. Y. W. Whitlock, works superintendent. 

Sm SAMUEL BEALE has been appointed chairman 
of the business members of the Industrial and 
Export Council in succession to the late Sir F. 
d’Arcy Cooper. Sir Samuel Beale, a past-president 
of the Association of British Chambers of Com- 
poy chairman of Guest, Keen & Nettlefolds, 
Limited. 











Contract Open 


Haslingden, March 18—Sanitary pipes, iron cast- 
ings, etc., for the year ending March 31, 1943, for 
the Town Council. Mr. R. Taylor, borough sur- 
veyor, Municipal Offices, Haslingden. 
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Absenteeism No Offence—Yet 


Changes in the Essential Work Orders which 
would make absenteéism a direct offence for which 
the worker could be prosecuted immediately wer 
under consideration by Mr. Bevin, Minister of 
Labour, and the joint consultative committe 
of employers and trade unionists at a recent meet. 
ing. At present the absentee is first directed 
by a National Service officer to keep better tim 
and failure to obey constitutes an offence fo; 
which the man can be prosecuted. 

The current position was also clarified in the 
House of Commons when Mr. Gallacher asked the 
Minister of Labour whether it was permissible fo; 
National Service officers to classify lateness and 
absenteeism as serious misconduct under the Essen. 
tial Work Order without having first spoken to the 
men in question. Mr. Bevin replied that they 
were not so classified, and pointed out that the 


Essential Work Orders do not take awa; 
the employers’ right to discharge a _ worker 
for serious misconduct, and the National 


Service officer has no jurisdiction in such a cag 
unless the worker has spccessfully appealed t 
an appeal board. If alleged lateness or absenteeism 
is reported to the National Service officer, he js 
required to supply the worker with a copy of the 
particulars given by the employer. 








American Prices of Steel Castings 


Price Schedule No. 41 of the Office of Price 
Administration sets out the prices of steel casting 
in the United States. This schedule, which be- 
came effective November 15, establishes prices for 
steel castings which are described as any cast steel 
object that has been initially cast into the desired 
shape of the finished product and which contains 
less than 1.70 per cent. carbon, and/or alloys 
totalling not more than 8 per cent. and including 
railway speciality and miscellaneous castings. 

It was stipulated that on and after December |, 
no castings could be bought or sold at prices, in- 
cluding extras, terms and conditions, higher than 
that which were or would have been charged on 
July 15, 1941, and which (after December 1, 1941) 
were filed with the O.P.A. in accordance with the 
terms of this schedule. 

Any casting producer undertaking to make 3 
casting which is part of an order of $100 or more, 
which has not previously been made by the pro- 
ducer and which is substantially different in design 
from any steel casting previously made, is required 
to file with O.P.A. a copy of the estimate for the 
casting with an explanation and description of the 
price computations. However, when such a cast 
ing is priced in accordance with the “Compre- 
hensive Report of Price Lists of Miscellaneous 
Castings,” published by the Steel Founders’ Society 
of America for the third quarter of 1941, the 
casting maker, is not required to file an estimate 
sheet: with O.P.A. 

Each producer is required to file with O.P.A 
on or before December 1, the prices, extras, terms 
and conditions, classified by size and quantity, 
which: would have or did control sales on July 15. 
1941. However, if such prices coincide with the 
price report of the Steel Founders, the producer 
need only report that fact and no other detail 
are required. Producers must file monthly affirma 
tion of compliance with the terms of this Order. 








Reports and Dividends 


(Figures in brackets refer to the previous financiel 
year.) 


Cornercroft—Interim ‘dividend of 6% (same). 
Peter Brotherhood—Interim dividend of 8 
(same). : 

R. & W. Hawthorn Leslie—Interim dividend 0! 
3% (same). 

United Steel Companies—Interim dividend © 
24% (same). 

Hoffmann Manufacturing—Net profit for 194!. 
£220,452 (£250,941); final dividend of 10°, making 
174%, tax free (same). 

Bruce Peebles—Dividend of 5°, plus a bonus 0! 
3%, and participating 24°, making 10%, on the 
preference shares (same). 

Ingall, Parsons, Clive—Net profit to Septembe! 
30 last, £4,286 (£15,392); ordinary dividend of 6 
(5%); forward, £13,658 (£14,940). . 

John Bedford & Sons—Profit to September 5 


last, after charging war damage contributions ane 
£14,053 (£6,547) depreciation, £34,033 
ordinary dividend of 10% (same). 


(£33.295): 
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FPOR THE PRODUCTION of all types of 

castings—iron and steel or non-ferrous 
—employing  green-sand or dry-sand 
moulding processes—there is a G.R. sand 
to suit your requirements. From unlimited 
resources, geographically situated to meet 
the needs of the Industry, and selected from 
the most reliable geological deposits in the 
country, G.R. can supply both naturally- 
bonded and synthetic sands of uniform 


MOULDING SANDS. 


Yorkshire. Bramcote. 
South Cave. Hensall. 
Zenith, ’ Thanet, 
Levenseat. Mansfield. 


York Yellow. 


. for every purpose 





quality to meet your needs. G.R. silica 
sands.also are held in high repute and are 
produced in a variety: of grades and 
supplied in both a washed and unwashed 
condition. A system of close technical 
supervision is exercised in order to main- 
tain the supply of consistent and reliable 
sands. A representative list is given 
below (further particulars will be sent 
on request), 


SILICA SANDS 


Chelford. Levenseat. 
K.L. Maximum. 
Minimum. Somerford. 
Stormy. South Cave. 


Leighton Buzzard. 


GENERAL REFRACTORIES LTD. 


TELEPHONE 31113 (6 LINES) 
G.P.26 








Glenboig Special, 

Glenboig Crown, Castlecary, Dykehead, Gem, \ 

White Carr, Stour, Hycone, Alumantine, Hysilyn, 
Adamantine, Llangennech. 

BASIC BRICKS: Spinella, Saxpyre, Supermag, Diazite, Dolomax. 


ACID-PROOF REFRACTORIES: Obsidianite, Losol. 








Glenboig Special Crown, 





INSULATION: Amberlite Bricks, Cement and Concrete. 
SILICA BRICKS: Lowood, Meltham, Allen, Quartex. 
CEMENTS: Sintex, Durax, Pyrolyte. PLASTICS: Durax, Rotaline, 
Plastic K-N., Glendoline, Ground Ganister, Steel Moulders’ 
Compositions. SILLIMANITE: Tank Blocks, Bricks and 
Cements. SANDS: Moulding, Brick Facing, Silica, Glass. 
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Raw Material Markets 


Consumption of iron and steel in the war fac- 
tories has attained a very impressive level. The 
gratifying results which producers have achieved in 
the national interest have not come about without 
a amount of tion in the industry. 
This has taken time, but the changeover from 
peacetime outputs to those of to-day has been 
thorough. Before the war, when ordinary domestic 
business and export trade accounted for the bulk 
of the production of iron and steel, many grades 
were available which are no longer of utility, owing 
to concentration on the manufacture of munitions. 
Every effort has to be made to produce on,a large 
scale the various qualities of iron and steel needed 
for i ee orders, _ this can _~ be done 
only ing co nding cuts in the outputs 
pedi od — —s, me difficulties have arisen 

ie pro! of acquiring foreign iron ores, 
but much development work has been carried out 
in substituting iron made from home-produced ores 
in a number of processes, although a freer 
s of foreign ores would undoubtedly be advan- 
tageous to pig-iron consumers, as it would enable 
them to procure grades of iron now denied them 
except in special circumstances. 





Pig-lron 
MIDD 


LESBROUGH—Iron suitable for use in 
the —e is in = Be gemres and makers are 
concentrating on mee: pressing needs of the 
steel plants. Production of foundry iron has been 
largely eliminated, leaving the blast furnaces free 
to produce basic and other grades of iron. Never 

ore has such a large quantity of basic iron been 
absorbed by steelmakers. Producers of engineer- 
ing castings are getting prompt deliveries of refined 
iron, but the hematite position remains unchanged, 


su reserved fur the most urgent needs. 
North-East Coast foundry iron users are able to 
secure all the material they need from ironworks 


in the Midlands. _ There is little likelihood of the 
age a ~ yn trade Snoring, as 
f WOrkS are equipped to produce the cast- 
ings needed by Government departments. ‘ 


, LANCASHIRE—As has been the case for a lon 
time past, the bulk of the demand for iron pli 
ates. a the heavy engineering branch, light- 
_makers and jobbing founde 
placed in most cases, with but sli 
material improvement. Midland 
iron are being asked to despatch large tonnages to 
speciality engineers, but consumption in other direc- 
tions tends to be much below pre-war standards. 


. MIDLANDS—Low- and medium-phosphorus 
irons are well absorbed, while high-ghosphorus iron 
is being used more extensively to eke out supplies 
of better qualities. The latter is in plentiful supply 
at the moment; it is produced from ores found in 
this country and demand from the normal users— 
the light-castin makers—is considerably lower 
than it would if the light foundries could be 
permitted to operate on a fuller scale. High- 
osphorus iron has been found to be quite suitable 
or many branches of the heavy engineering trade, 
and its use is being encouraged at every possible 
Opportunity. Very little hematite is being distri- 
buted, supplies being very short, but really essential 
—_ are not being deprived of reasonable quan- 
: SCOTLAND—With the exception of light-cast- 
‘ ings foundries, which are still quietly employed for 
the most part, the foundry trade is briskly engaged 
and is closely associated with Government work. 
Consumption of low-phosphorus iron is at a good 
rate, but the =e position is not yet satisfactory, 
although the adoption of careful methods of distri. 
bution has ensured all important consumers de- 
livery of immediate requirements. While the steel 
industry is able to get adequate tonnages of basic 
iron, hematite is still not available in anything like 
the volume which is needed. 


being quietly 
t prospects of 
ucers of pig- 





Coke 


Deliveries of foundry coke are now about normal 
and ample tonnages are forthcoming from South 
Wales and Durham. Most consumers are covered 
well ahead, all forward contracts being subjected to 
a rise-and-fall clause, as quotations are in the hands 
of the Control authorities and may be changed 
without prior advice. 


Steel 
Most sections of the steel industry continue to 
be employed at or near capacity, and expan- 


sion in outputs will be made as it becomes possible. 
The bulk of current production is being distributed 
among the various war industries, such as ship- 
building, boilermaking, tank and wagon builders, 
etc. Structural steel has been in greater demand 
since the turn of the year, and makers are assured 
of steady working conditions for some months 
ahead. Plate mills have heavy order-books, while 
there is a fair volume of business about for the 
sheet makers, demand for special qualities of sheets 
being especially insistent. Other descriptions of 
sheets, however, are quieter. 





Scrap 


The national scrap campaign has brought on to 
the market a glut of iron and steel scrap, much of 
which is unsuitable for the major channels of con- 
sumption, and is, therefore, difficult to dispose of. 
It is the heavier and better qualities which are 
most in demand, and much larger tonnages could 
readily be moved. This position is reflected all 
over the country, and it is greatly to be hoped that 
supplies of the required qualities become freer at 
an early date; this is essential if the steelworks 
and other important consumers are to be given 
sufficient scrap to permit them to operate without 
inconvenience. 


Metals 


The Government has intimated to the London 
Metal Exchange that it cannot employ metal mer- 
chants in connection with transactions in the vari- 
ous controlled metals. On January 14 last the 
Exchange Committee had an interview with the 
Lord President of the Council and the Chancellor 
of the Exchequer, when various proposals were 
submitted by the Exchange. The reply of the 
Government, just issued, thus confirms the atti- 
tude of successive Ministers of Supply who have 
considered the situation. The Government state 
that special consideration has been given to the 
suggestion that employment might be found for 
the older members of the staff of the companies 
concerned and everything possible will be done to 
find useful work for such of these individuals as 
can be regarded as suitable for employment in 
Government service. 

It is reported that, for reasons of security, the 
American authorities do not deem it advisable 
that various U.S. statistics should in future be 
available outside the United States. Production 
and reserve figures for all non-ferrous metals are 
included in the items affected by this decision. 


COPPER—Little comment is called for on the 
copper situation in the United Kingdom. No 
official intimation is given regarding the level of 
stocks in the country, nor of the rate of consump- 
tion. It is certain, however, that urgent demands 
are being promptly met, and it is equally certain 
that no metal is being distributed to ordinary 
domestic users, except in special circumstances, as, 
in view of the war situation, no undue risks can 
be taken. Arrivals of copper have been pretty 
regular to date, and there is every reason to be- 
lieve that there will be no serious change as far 
ahead as one can see, but now, more than ever, is 
it necessary to conserve supplies of all raw materials 
which have to be transported over hostile waters. 


TIN—For some years past tin interests here, in 
the United States and elsewhere have been making 
strenuous efforts to extend the uses of the metal, 
and considerable success has been achieved. War 
developments have altered the tin situation appre- 
ciably; no longer are supplies available for other 
than really essential purposes, and the authorities 
have lost no time since the Japanese invasion of 
important tin-producing areas in the Far East in 
taking steps to reduce consumption and conserve 
the metal for vital uses. The American canning 
industry has been developed enormously in late 
years, but production in this trade is being cut by 
50 per cent. in the case of articles which can be 
packed in other types of container. It is, perhaps, 


of interest to record a recent statement by the 
Director of the Division of Industry Operations, 
War Production Board, who said that last year 
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some 820 tons of tin were absorbed in the pro- 
duction of cans used for packing dog foods, the 
value, based on the average price of tin at 52 cents, 
being around $955,000, about the equivalent of 
75 cents per base box of tinplate, which cost $5 
per box at the mill. Thus, by calculation, it wil] 
be found that some 6,000 tons of tinplate were 
used for making cans for packing dog foods alone. 
The Americans have come to use cans for con- 
tainers for a wide range of goods, including beer. 
in fact, last year beer cans more than three 
of the four major vegetable packs, tomatoes only 
accounting for a larger consumption. 

Advices from the Anglo-Burma Tin Company 
indicate that the territory in which the properties 
are situated has now been occupied by enemy 
forces, but that all members of the European staff 
have been successfully evacuated, the company’s 
plant having been previously immobilised. At the 
annual meetings of Southern Malayan Tin Dredg. 
ing, Limited, and Malayan Tin Dredging, Limited, 
Mr. C. V. Stephens, chairman of both concerns. 
said that the properties of the companies were in 
enemy hands, but that all the dredges had been 
sunk by officials of the companies, according to in- 
structions. In view of further possible damage 
arising from enemy action, they might find that, 
after the Japanese had been driven out of Malaya, 
the dredges had been reduced more or less to scrap 
iron, the value of which would probably be nil. 
If the property required to be partly, or wholly, 
re-equip with dredges and accessory plant, that 
would take time and money, and it would be wise 
to be prepared for a lengthy period to elapse 
before dredging could be resumed. 


SPELTER—The Japanese threat to Australia 
constitutes a threat to shipments of zinc concen- 
trates and metallic zinc from the Dominion to the 
United Kingdom, so that various additional 
measures of economy in the use of the metal have 
recently been introduced, and it is now more diffi- 
cult for non-essential users to secure supplies. 
Every effort will be made to maintain deliveries of 
oo zinc to die-casters and brassmakers and 
other users closely associated with war production. 


LEAD—The loss of the Burmese production of 
lead and the possibility of Australian supplies being 
interrupted have resulted in much tighter regula- 
tions being imposed on distribution. Consumption 
for important contracts has increased considerably 
during recent months, so that supplies must be 
jealously guarded against possible eventualities. 


ae 








U.S. Pig-lron and Steel Output 
in 194] 


Production of pig-iron in the United States 
during 1941 is the largest on record, totalling 
55,903,720 net tons, and exceeded the previous 
record of 47,360,320 net tons in 1929 by 18 per 
cent., according to “The Iron Age.” Output last 
year compared with 46,948,906 net tons produced 
in 1940. December Poy epee reached an all-time 
monthly record of 5,012,276 net tons and compared 
with 4,702,927 tons in November which had fewer 
working days and 4,547,602 tons in December, 
1940. Daily output in December of 161,686 tons 
was 3 per cent. greater than the November daily 
output of 156,764 tons. Daily output in December, 
1940, was 146,697 tons. Pig-iron output last year 
averaged 153,161 tons daily, as compared with 
127,912 tons in 1940. On January 1, 1942, there 
were 216 blast furnaces in operation, an increase 
of one over the December 1, 1941, total. 

Almost 83,000,000 tons of steel was produced 
in 1941, or nearly 25 per cent. more than the pre- 
vious peak output achieved in 1940, reports the 
American Iron and Steel Institute. Output in the 
last quarter of the year at 21,376,669 tons was 
ahead of any previous quarter on record. The 
total of 82,927,557 net tons of steel ingots and 
castings produced in 1941 compares with 66,981,662 
tons in 1940. The 1941 tonnage exceeds by 65 
per cent. the peak output of 50,467,880 tons in 
the year 1917. During 1941, the industry’s plants 
operated at an average of 97.4 per cent. of capacity. 
as compared with 82.1 per cent. during 1940, and 
90.8 per cent. in 1917. 


Production in December totalled 7,163,999 tons. 
as against 6,969,987 tons in November, and 
6,495,357 tons in December, 1940. The rate of 
operations in December was 98.1 per cent. of 
capacity, as compared with 98.3 per cent. in 
November and 94.1 per cent. in December. 1940. 
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